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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.uspto.gov 

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

15/517,288 04/06/2017 Per E. Fenger 400517-20003 167511 

Acknowledgement of Loss of Entitlement to Entity Status Discount 

The entity status change request below filed through Private PAIR on 06/06/2022 has been accepted. 

CERTIFICATIONS: 

Change of Entity Status: 

X Applicant changing to regular undiscounted fee status. 
NO FE: Checking this box will be taken to be notification of loss of entitlement to small or micro entity status, as 
applicable. 

This portion must be completed by the signatory or signatories making the entity status change in accordance 
with 37 CFR 1.4(d)(4). 

Signature: /David S. Safran/ 

Name: David S. Safran 

Registration Number: 27997 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
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APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

15/517,288 08/13/2019 

25570 7590 07/24/2019 

Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive 
Suite 500 
McLean, VA 22102 

10378518 

ISSUE NOTIFICATION 

400517-20003 

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) 

1448 

The Patent Term Adjustment is 23 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 Data Management (ODM) at 
(571)-272-4200. 

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

Per E. Fenger, Terndrup, DENMARK; 
LIFTRA IP APS, Aalborg SV, DENMARK; 

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.

IR103 (Rev. 10/09) 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS
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Notice of References Cited 

Application/Control No. 

15/517,288 

Applicant(s)/Patent Under 
Reexamination 
FENGER, PER E. 

Examiner 

CHWEN-WEI SU 

Art Unit 

3722 
Page 1 of 1

U.S. PATENT DOCUMENTS 

*
Document Number 

Country Code-Number-Kind Code 
Date 

MM-YYYY Name CPC Classification US Classification 

* 
A US-1,152,271 A 08-1915 Bisbee, R.A. A01K89/033 188/186 

* 
B US-1,853,255 A 04-1932 BORDEN BRADFORD T B23B31/101 279/110 

* 
C US-3,494,230 A 02-1970 GAST ALBERT K JR B23B31/16012 279/66 

* 
D US-4,623,157 A 11-1986 Rohs; Hans-Gunther B23B31/102 279/123 

* 
E US-4,631,995 A 12-1986 Vroenen; John J. B23B31/101 82/164 

* 
F US-5,015,003 A 05-1991 Ramunas; Valdas S. B23B31/16275 269/284 

* 
G US-2002/0092395 Al 07-2002 EMILIAN, BERNARD B23B5/163 83/452 

* 
H US-2010/0021278 Al 01-2010 STEGEMANN; Klaus B66C23/06 414/629 

* I US-2010/0139069 Al 06-2010 Daniels; Jeffrey Michael F03D1/00 29/402.01 
* j US-2012/0141292 Al 06-2012 Signore; Jonathan Paul B66C1/108 416/244R 

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* Document Number 
Country Code-Number-Kind Code 

Date 
MM-YYYY 

 Country Name CPC Classification

N EP 1101934 A2 05-2001 err zr WEITKAMP ROLAND DIPL-ING B66C23/207 

O EP 1748182 A2 01-2007 IJ,8" zr CHRISTENSON CRAIG LEONARD F03D13/10 

P Cliange(s) applied 

o to document, 

R /1 .h./ 

S 6/28/2O19 

T 

NON-PATENT DOCUMENTS 
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

U 

V 

W 

X 

*A copy of th's reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20180621 LiftWerx Ex. 1006

LiftWerx USA Inc. v. Liftra IP ApS
IPR2026-00102
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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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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. 

Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

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

25570 7590 05/23/2019 

Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive 
Suite 500 
McLean, VA 22102 (Typed or printed name) 

(Signature) 

(Date) 

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

15/517,288 04/06/2017 

TITLE OF INVENTION: MAIN SHAFT FIXTURE 

Per E. Fenger 400517-20003 1448 

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

nonprovisional SMALL $500 $0.00 

EXAMINER ART UNIT CLASS-SUBCLASS 

SU, CHWEN-WEI 3722 279-110000 

$0.00 $500 08/23/2019 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

"Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 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) 

2. For printing on the patent front page, list 
(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

1  David S. Safran 

2  Roberts Mlotkowski Safran 
Cole & Calderon, P.C. 

3 

LIFTRA IP APS AALBORG, DENMARK 

Please check the appropriate assignee category or categories (will not he printed on the patent) : Li Individual DA Corporation or other private group entity ❑ Government 

4a. Fees submitted: DOIssue Fee DPublication Fee (if required) ❑Advance Order - # of Copies 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

IA Electronic Payment via EFS-Web ❑ Enclosed check ❑ 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.  50-2478 (400517-20003). 

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

❑ Applicant certifying micro entity status. See 37 CFR 1.29 

❑ Applicant asserting small entity status. See 37 CFR 1.27 

❑ Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/Hi/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. 

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 

Typed or printed name  David S. Safran 

Date  June 26, 2019 

Registration No.  27,997

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of 3 

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 4 of 349



Electronic Patent Application Fee Transmittal 

Application Number: 15517288 

Filing Date: 06-Apr-2017 

Title of Invention: MAIN SHAFT FIXTURE 

First Named Inventor/Applicant Name: Per E. Fenger 

Filer: David Scott Safran/Paul Mahan 

Attorney Docket Number: 400517-20003 

Filed as Small Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 2501 1 500 500 
LiftWerx Ex. 1006

LiftWerx USA Inc. v. Liftra IP ApS
IPR2026-00102
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 500 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
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Electronic Acknowledgement Receipt 

EFS ID: 36412063 

Application Number: 15517288 

International Application Number: 

Confirmation Number: 1448 

Title of Invention: MAIN SHAFT FIXTURE 

First Named Inventor/Applicant Name: Per E. Fenger 

Customer Number: 25570 

Filer: David Scott Safran/Paul Mahan 

Filer Authorized By: David Scott Safran 

Attorney Docket Number: 400517-20003 

Receipt Date: 26-JUN-2019 

Filing Date: 06-APR-2017 

Time Stamp: 09:35:59 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $500 

RAM confirmation Number 062619INTEFSW09362400 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
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File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Issue Fee Payment (PTO-85B) Issue_ AttyDkt26Jun2019Fee_ _ 
_400517_20003.pdf 

86687 

no 1 
266e84c1ab4255931e1e44e9918714e4452 

ceme 

Warnings: 

Information: 

2 Fee Worksheet (SB06) fee-info.pdf 

30254 

no 2 
a4810732b74d3aa07ce2fa6a648dcd8ba5b 

911f1 

Warnings: 

Information: 

Total Files Size (in bytes): 116941 

This Acknowledgement Receipt evidences receipt 
characterized by the applicant, and including page 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

on the noted date by the USPTO 
counts, where applicable. 

includes the necessary components 
1.54) will be issued in due 
date of the application. 

35 U.S.C. 371 

of the indicated documents, 
It serves as evidence of receipt similar to a 

for a filing date (see 37 CFR 
course and the date shown on this 

is compliant with the conditions of 35 
acceptance of the application as a 

Filing Receipt, in due course. 

includes the necessary components for 
of the International Application Number 

subject to prescriptions concerning 
establish the international filing date of 

If a new application is being filed and the application 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 
Acknowledgement Receipt will establish the filing 
National Stage of an International Application under 
If a timely submission to enter the national stage of an international application 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating 
national stage submission under 35 U.S.C. 371 will be issued in addition to the 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, 
national security, and the date shown on this Acknowledgement Receipt will 
the application. 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS
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United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

25570 7590 05/23/2019 

Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive 
Suite 500 
McLean, VA 22102 

EXAMINER 

SU, CHWEN-WEI 

ART UNIT PAPER NUMBER 

3722 

DATE MAILED: 05/23/2019 

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

15/517,288 04/06/2017 

TITLE OF INVENTION: MAIN SHAFT FIXTURE 

Per E. Fenger 400517-20003 1448 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $500 $0.00 $0.00 $500 08/23/2019 

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 and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur 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 

PTOL-85 (Rev. 02/11) 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
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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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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. 

Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

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

25570 7590 05/23/2019 

Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive 
Suite 500 
McLean, VA 22102 (Typed or printed name) 

(Signature) 

(Date) 

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

15/517,288 04/06/2017 

TITLE OF INVENTION: MAIN SHAFT FIXTURE 

Per E. Fenger 400517-20003 1448 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $500 $0.00 

EXAMINER ART UNIT CLASS-SUBCLASS 

SU, CHWEN-WEI 3722 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

❑ "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 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) 

279-110000 

$0.00 

2. For printing on the patent front page, list 
(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 1 

(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. 

3 

$500 08/23/2019 

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: ❑Issue Fee ❑Publication Fee (if required) ❑Advance Order - # of Copies 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

❑ Electronic Payment via EFS-Web ❑ Enclosed check ❑ 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) 

❑ Applicant certifying micro entity status. See 37 CFR 1.29 

❑ Applicant asserting small entity status. See 37 CFR 1.27 

❑ Applicant changing to regular undiscounted fee status. 

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. 

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 

Typed or printed name 

Date 

Registration No. 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of 3 

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
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United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

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

15/517,288 04/06/2017 

25570 7590 05/23/2019 

Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive 
Suite 500 
McLean, VA 22102 

Per E. Fenger 400517-20003 1448 

EXAMINER 

SU, CHWEN-WEI 

ART UNIT PAPER NUMBER 

3722 

DATE MAILED: 05/23/2019 

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. 

Page 3 of 3 

PTOL-85 (Rev. 02/11) 

LiftWerx Ex. 1006
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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. 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. 

8. 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 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. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. Applicant(s) 
15/517,288 Fenger, Per E. 

Notice of Allowability Examiner Art Unit AIA (FITF) Status 
CHWEN-WEI SU 3722 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. 

1.0 This communication is responsive to 04/29/2019.

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

2.0 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. 

3.0 The allowed claim(s) is/are 3-4,6-9 and 11-12 . 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. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) ❑All b) 0 Some *c) ❑ None of the: 

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

3. Q 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: DKPA 2014 00573 . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

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

❑ 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). 

6.0 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) 
1.0 Notice of References Cited (PTO-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date . 

3.0 Examiner's Comment Regarding Requirement for Deposit 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

5. ❑ Examiner's Amendment/Comment 

6. C3 Examiner's Statement of Reasons for Allowance 

7. [] Other PTO-2323. 

/CHWEN-WEI SU/ 
Examiner, Art Unit 3722 

/ERIC A GATES/ 
Primary Examiner, Art Unit 3722 

U.S. Patent and Trademark Office 
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190517 
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Application/Control Number: 15/517,288 Page 2 
Art Unit: 3722 

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 AIA. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority based on an 

application filed in Denmark on 10/07/2014. It is noted, however, that applicant has not 

filed a certified copy of the DKPA 2014 00573 application as required by 37 CFR 1.55. 

3. It is noted that applicant filed an interim copy of the DKPA 2014 00573 

application on 07/09/2018. However, it is not a certified copy. 

Allowable Subject Matter 

4. Claims 3-4, 6-9, 11-12 are allowed. 

5. The following is an examiner's statement of reasons for allowance: 

6. The closest prior art of record is Signore et al. in view of Weaver et al. Signore in 

view of Weaver teaches a main shaft fixture 128 for fixation of a main shaft on a wind 

turbine as described in the Office Action mailed on 01/31/2019. However, Signore in 

view of Weaver does not disclose the main shaft fixture "comprising one of a multi-part 

needle bearing, roller bearing, or ball bearing comprised of a multi-part inner ring 

fastened to the main shaft, and a cooperating multi-part outer ring comprised of bowed 

sub-segments corresponding to the number of tap shoes, mounted on the opposing 

side of the tap shoes facing the inner ring . .." as recited in independent claim 9. 

7. In addition, Signore in view of Weaver does not teach "a flange element of a rotor 

lock being fastened at the ends to a first end of two first beam-shaped brackets 
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Application/Control Number: 15/517,288 Page 3 
Art Unit: 3722 

extending parallel with each other, and being located on each side of the main shaft, 

said beam shaped brackets forming part of the main shaft fixture, and where a second 

end of the brackets is pivotally mounted with horizontally oriented bolt connections on 

other brackets that form parts of the main shaft fixture and which are anchored on the 

bottom frame of the nacelle." as recited in the independent claim 11. 

8. Other prior art or record, alone or in combination, also does not teach every 

limitation of independent claims 9 and 11. 

9. 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 

10. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHWEN-WEI SU whose telephone number is (571)272-

4998. The examiner can normally be reached on Monday-Friday 9:30 AM-6 PM ET. 

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, Sunil K Singh can be reached on 571-272-3460. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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Application/Control Number: 15/517,288 Page 4 
Art Unit: 3722 

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 http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/CHWEN-WEI SU/ 
Examiner, Art Unit 3722 

/ERIC A GATES/ 
Primary Examiner, Art Unit 3722 
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Search Notes Date Examiner 
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Inventor search 6/21/2018 CS 
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AFCP 2.0 
Decision 

Application No. 

15/517,288 

Applicant(s) 

Fenger, Per E. 

Examiner 

CHWEN-WEI SU 

Art Unit 

3722 

AIA (FITF) Status 

Yes 

This is in response to the After Final Consideration Pilot request filed 29 April 2019. 

1. Improper Request — The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with 

the request will be treated under pre-pilot procedure. 

❑ An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted. 

❑ A non-broadening amendment to at least one independent claim was not submitted. 

❑ A proper AFCP 2.0 request was submitted in response to the most recent final rejection. 

❑ Other: 

2. Proper Request 

A. After final amendment submitted with the request will not be treated under AFCP 2.0. 
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program. 

❑ The after final amendment will be treated under pre-pilot procedure. 

B. Updated search and/or completed additional consideration. 
The examiner performed an updated search and/or completed additional consideration of the after final amendment 
within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional 
consideration are: 

El 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is 
issued herewith. 

❑ 2. The after final amendment would not overcome all of the rejections in the most recent final Office action 
. See attached interview summary for further details. 

❑ 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary 
for further details. 

❑ 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent 
final Office action. A decision on determining allowability could not be made within the guidelines of the 
pilot. See attached interview summary for further details, including any newly discovered prior art. 

O5. Other: 

Examiner Note: Please attach an interview summary when necessary as described above. 

U.S.Patent and Trademark Office 

PTOL-2323 (Rev. 10-14) AFCP 2.0 Decision Part of Paper No. 20190517 
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Receipt date: 04/29/2019 

OK TO ENTER: /C.S./ 

15/517,288 GAU: 3722 

05/17/2019 

Docket No. 400517-20003 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

Per E. Fenger 

Application No. 15/517,288 

Filed: April 6, 2017 

For: MAIN SHAFT FIXTURE 

: RESPONSE UNDER 37 CFR 1.116 

: EXPEDITED PROCEDURE 

: EXAMINING GROUP 3722 

: Examiner: Chwen-Wei Su 

: Confirmation No. 1448 

AMENDMENT AFTER FINAL UNDER PILOT PROGRAM 2.0 

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

Sir: 

The following is presented in response to the Final Office Action issued January 31, 

2019, in connection with the above-captioned patent application. 
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Doc Code: A.NE.AFCP 
Document Description: After Final Consideration Pilot Program Request 

PTO/SB/434 (05-13) 

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE 
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0 

Practitioner Docket No.: 

400517-20003 
Application No.: 

15/517,288 
Filing Date: 

2017-04-06 
First Named Inventor: 

Per E. Fenger 
Title: 

MAIN SHAFT FIXTURE 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT 
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116. 

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under 
35 U.S.C. 111(a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is 
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c). 

2. The above-identified application contains an outstanding final rejection. 

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an 
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in 
any aspect. 

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in 
response to the outstanding final rejection. 

5. Applicant is willing and available to participate in any interview requested by the examiner concerning the present response. 

6. This certification and request is being filed electronically using the Office's electronic filing system (EFS-Web). 

7. Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR 
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request 
consideration under AFCP 2.0.] 

8. By filing this certification and request, applicant acknowledges the following: 

• Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0. 
• The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met 

(see items 1 to 7 above). For compliant submissions: 
o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration 

(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If 
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner 
will process the submission consistent with current practice concerning responses after final rejection under 
37 CFR 1.116, e.g., by mailing an advisory action. 

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if 
the examiner determines that additional search and/or consideration is required and could be completed within 
the allotted time, then the examiner will consider whether the amendment places the application in condition for 
allowance (after completing the additional search and/or consideration, if required). If the examiner determines 
that the amendment does not place the application in condition for allowance, then the examiner will contact the 
applicant and request an interview. 

• The interview will be conducted by the examiner, and if the examiner does not have negotiation 
authority, a primary examiner and/or supervisory patent examiner will also participate. 

• If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar 
days from the date that the examiner first contacts the applicant, then the examiner will proceed 
consistent with current practice concerning responses after final rejection under 37 CFR 1.116. 

Signature 

/David S. Safran/ 
Date 

2019-04-29 
Name 
(Print/Typed) 

David S. Safran 

Practitioner 
Registration No. 

27997 
Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple 
forms if more than one signature is required, see below*. 
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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.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. 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. 

8. 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 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. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Docket No. 400517-20003 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

Per E. Fenger 

Application No. 15/517,288 

Filed: April 6, 2017 

For: MAIN SHAFT FIXTURE 

: RESPONSE UNDER 37 CFR 1.116 

: EXPEDITED PROCEDURE 

: EXAMINING GROUP 3722 

: Examiner: Chwen-Wei Su 

: Confirmation No. 1448 

AMENDMENT AFTER FINAL UNDER PILOT PROGRAM 2.0 

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

Sir: 

The following is presented in response to the Final Office Action issued January 31, 

2019, in connection with the above-captioned patent application. 
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Docket No. 400517-20003 
Application No. 15/517,288 

Page 5 

REMARKS 

By the above actions, claims 3, 4 & 6 have been amended to depend from allowed 

claim 11, and claims 1, 2, 5, 10, 13 have been cancelled. Thus, since all of the remaining claims 

have been either allowed or depend from a claim that has been allowed, this application should 

now be in condition for allowance. However, in the event that any issues should remain after 

consideration of this response, then the Examiner is requested to contact the undersigned by 

telephone for the purpose of resolving any such issue and thereby facilitating prompt approval 

of this application. 

Respectfully submitted, 

David S. Safran Yl 
Registration No. 27,991 

Customer No. 25570 

Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive, Suite 500 
McLean, VA 22102 

Direct Telephone: 703-584-3273 

DSS:prm 
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In the Claims: 

1. (Cancelled). 

2. (Cancelled). 

3. (Currently Amended) The main shaft fixture (10) according to claim 11, [[1,]] further 

comprising mounting facilities (40) for a lightweight crane (12). 

4. (Currently Amended) The main shaft fixture (10) according to claim 11, [[1,]] wherein the 

pressure mandrels (18) are provided with actuators for displacing and retaining the tap shoes 

(20) in the passive position and the active position, respectively, alternatively in a selectable 

position between the passive and the active position. 

5. (Cancelled). 

6. (Currently Amended) The main shaft fixture (10) according to claim I 1 [[1,]] wherein slide 

plates (42, 44) are located between the opposing sides of the surface of the main shaft and tap 

shoes. 

7. (Previously Presented) The main shaft fixture (10) according to claim 6, wherein the slide 

plates are configured so that the opposing free ends of the tap shoes (20) facing the main shaft 

(4) are provided with a one of the slide plates (42) which in the active advanced position is 

engaged with the main shaft (4). 

8. (Previously Presented) The main shaft fixture (10) according to claim 6, wherein one of the 

slide plates is a multi-part slide plate (44) cooperating with the main shaft (4) for mounting on 

the main shaft (4), where the multi-part slide plate (44) in a mounted position on the main shaft 

(4) cooperates with the tap shoes (20). 
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9. (Previously Presented) A main shaft fixture (10) for fixation of a main shaft (4) on a wind 

turbine during execution of installation and repair work on heavy parts of a wind turbine, where 

the fixture (10) is divided up into a number of sections for mounting on stable structural parts 

(2) in a nacelle in a wind turbine, including the bottom frame (2) of the nacelle, wherein the 

main shaft fixture (10) comprises at least three radially displaceable pressure mandrels (18), 

substantially symmetrical located around a centre axis (11) of the main shaft, first ends of said 

pressure mandrels (18) face the main shaft (4) and are furnished with a tap shoe (20), and 

wherein said pressure mandrels (18) are displaceable between a passive, withdrawn lockable 

position where the tap shoes (20) are configured to be located at a distance from the surface of 

the main shaft (4) and an advanced lockable position where the tap shoes (20) are configured 

to be engaged with the main shaft (4), further comprising a rotor lock (24) for fixation of the 

rotor (8) of the wind turbine, further comprising one of a multi-part needle bearing, roller 

bearing, or ball bearing (46) comprised of a multi-part inner ring (48) fastened to the main shaft 

(4), and a therewith cooperating multi-part outer ring (50) comprised of bowed sub-segments 

(52) corresponding to the number of tap shoes, mounted on the opposing side of the tap shoes 

(20) facing the inner ring (48), which in the advanced active position of the pressure mandrels 

form the outer ring (50) at a distance from the outer periphery of the multi-part inner ring (48), 

and where a plurality of needle rollers, rollers, or balls (54) are arranged between the inner ring 

(48) and the outer ring (50), and where means are present for retaining the needles, rollers, or 

balls (54) in position between the inner ring (48) and outer ring (50). 

10. (Cancelled). 

11. (Previously Presented) A main shaft fixture (10) for fixation of a main shaft (4) on a wind 

turbine during execution of installation and repair work on heavy parts of a wind turbine, where 

the fixture (10) is divided up into a number of sections for mounting on stable structural parts 

(2) in a nacelle in a wind turbine, including the bottom frame (2) of the nacelle, wherein the 

main shaft fixture (10) comprises at least three radially displaceable pressure mandrels (18), 

substantially symmetrical located around a centre axis (11) of the main shaft, first ends of said 

pressure mandrels (18) face the main shaft (4) and are furnished with a tap shoe (20), and 

wherein said pressure mandrels (18) are displaceable between a passive, withdrawn lockable 
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position where the tap shoes (20) are configured to be located at a distance from the surface of 

the main shaft (4) and an advanced lockable position where the tap shoes (20) are configured 

to be engaged with the main shaft (4), further comprising a rotor lock (24) for fixation of the 

rotor (8) of the wind turbine, wherein the rotor lock (24) is comprised of a flange element, with 

a bolt circle geometry (26) that corresponds to a bolt circle geometry (28) on the rotor, said 

flange element (24) being fastened at the ends to a first end (21) of two first beam-shaped 

brackets (22) extending parallel with each other, and being located on each side of the main 

shaft, said beam shaped brackets (22) forming part of the main shaft fixture, and where a second 

end (23) of the brackets (22) is pivotally mounted with horizontally oriented bolt connections 

(30) on other brackets (39) that form parts of the main shaft fixture (10) and which are anchored 

on the bottom frame (2) of the nacelle. 

12. (Previously Presented) The main shaft fixture (10) according to claim 11, wherein at least 

one actuator (36) is located nearest the rotor lock (24) between the bottom frame (2) of the 

nacelle and an adjacent side (25) of the first beam-shaped brackets (22) facing the bottom frame 

(2), and wherein said at least one actuator (36) is displaceable between a first passive outer 

position and an active outer position by which the flange element (24) is displaced vertically. 

13. (Cancelled). 
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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 AIA. 

Election/Restrictions 

Newly submitted claim 13 directed to an invention that lacks unity with the 

invention originally claimed for the following reasons: Group I (claims 1-12, filed 

4/6/2017, drawn to a main shaft fixture) and Group II (new claims 13 filed 10/1/2018, 

drawn to a self-hoisting crane) lack unity of invention because even though the 

inventions of these groups require the technical feature of a main shaft fixture, this 

technical feature is not a special technical feature as it does not make a contribution 

over the prior art in view of Signore et al. (US 2012/0141292) in view of Weaver et al. 

(EP 1748182). See Office Action mailed 06/29/2018 on the rejection of claim 1. 

Since applicant has received an action on the merits for the originally presented 

invention, this invention has been constructively elected by original presentation for 

prosecution on the merits. Accordingly, claim 13 is withdrawn from consideration as 

being directed to a nonelected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

Drawings 

2. The drawings were received on 10/01/2018. These drawings are acceptable. 

Claim Rejections - 35 USC § 103 

3. 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-AIA 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 
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rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

4. 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. 

5. Claims 1, 3-4, 6-8, and 10 is/are rejected under 35 U.S.C. 103 as being 

unpatentable over Signore et al. (US 2012/0141292) in view of Weaver et al. (EP 

1748182). 

6. Regarding claim 1, Signore discloses a main shaft fixture 128 for fixation of a 

main shaft 24 on a wind turbine during execution of installation and repair work on 

heavy parts of a wind turbine, where the fixture is divided up into a number of sections 

for mounting on stable structural parts in a nacelle in a wind turbine, including the 

bottom frame 16 of the nacelle, wherein the main shaft fixture comprises at least three 

torque clamps 244, substantially symmetrical located around a center axis of the main 

shaft, to facilitate coupling a restraint assembly 136 to the main shaft to limit a 

movement of the main shaft. (Figs. 1-9, Paragraphs 22, 53-56) 

7. Signore does not disclose at least three independently, radial displaceable 

pressure mandrels, and a tap shoe is provided on a first end of the pressure mandrel. 

However, Weaver discloses a shaft restraining member 400 attached to a bed plate of a 

wind turbine. The shaft restraining member includes hydraulic or mechanic operated 

friction brakes 518. The clamping action of brakes 518 resists torque from rotor shaft 
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402. The hydraulic or mechanic brake may comprise cylinders supported on brake 

support flange 519 of the shaft restraining member. (Figs. 4-5, Paragraphs 16-19) 

Therefore, it would have been obvious to one with ordinary skill in the art before the 

effective filing date of the claimed invention to modify the torque clamps of Signore to be 

hydraulic or mechanical operated such that its radial position can be adjusted to fit the 

main shaft with desired friction. Signore as modified by Weaver teaches that at least 

three radial displaceable pressure mandrels, first ends of said pressure mandrels face 

the main shaft and are furnished with a tap shoe (the torque clamps), and wherein said 

pressure mandrels are displaceable between a passive, withdrawn lockable position 

where the tap shoes are configured to be located at a distance from the surface of the 

main shaft and an advanced lockable position where the tap shoes are configured to be 

engaged with the main shaft. Signore as modified by Weaver teaches that the pressure 

mandrels are substantially symmetrical located around a center axis of the main shaft. 

8. It is noted that Signore discloses each torque clamp 244 is configured to facilitate 

coupling restraint assembly 136 to drive shaft 24 via a friction fit to facilitate limiting a 

movement of the drive shaft. Therefore, Signore as modified by Weaver also teaches 

"enabling the main shaft to be fixed in position by the main shaft fixture while being 

permitted to rotate." 

9. A claim containing a "recitation with respect to the manner in which a claimed 

apparatus is intended to be employed does not differentiate the claimed apparatus from 

a prior art apparatus" if the prior art apparatus teaches all the structural limitations of the 

claim. Ex part Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) 
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10. Regarding the intended use limitation "The three independently, radially 

displaceable pressure mandrel is for fixing of cylinder-shaped with different diameters 

and for the fixing of shafts with conical shapes.", it is noted that the prior art used in the 

rejection is capable of being used for this function. 

11. Regarding claim 3, Signore as modified discloses the main shaft fixture further 

comprising mounting facilities for a lightweight crane. Although Signore does not 

specifically mention mounting facilities for a self-hoisting crane, it is noted that the 

structure of the main shaft fixture is capable for mounting with a lightweight crane, such 

as by using a chain or a cable connected between the crane and the main shaft fixture. 

12. In addition, a claim containing a "recitation with respect to the manner in which a 

claimed apparatus is intended to be employed does not differentiate the claimed 

apparatus from a prior art apparatus" if the prior art apparatus teaches all the structural 

limitations of the claim. Ex part Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) 

13. Regarding the intended use limitation "mounting facilities for a lightweight crane", 

it is noted that the prior art used in the rejection is capable of being used for this 

function. 

14. Regarding claim 4, Signore as modified by Weaver teaches the pressure 

mandrels are provided with actuators (hydraulic or mechanical operated) for displacing 

and retaining the tap shoes in the passive position and the active position, respectively, 

alternatively in a selectable position between the passive and the active position. 

15. Regarding claim 6, Weaver teaches slide plates 520 (the surface are Teflon-

covered) are located between the opposing sides of the surface of the main shaft and 

tap shoes (the inner end the brake) (Fig. 5, Paragraph 18). Therefore, it would have 
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been obvious to one with ordinary skill in the art before the effective filing date of the 

claimed invention to modify the tap shoes 244 of Signore to have a Teflon plate as 

taught by Weaver to allow rotation of the main shaft above a predetermined torque. 

16. Regarding claim 7, as set forth in claim 6 above, the slide plates 520 are 

configured so that the opposing free ends of the tap shoes facing the main shaft are 

provided with a one of the slide plate 520 (Teflon) which in the active advanced position 

is engaged with the main shaft. 

17. Regarding claim 8, one of the slide plate 520 is a multi-part slide plate 

cooperating with the main shaft for mounting on the main shaft, where the multi-part 

slide plate in a mounted (clamped or engaged) position on the main shaft cooperates 

with the tap shoes. 

18. Regarding claim 10, the main shaft fixture further comprising a rotor lock 134 for 

fixation of the rotor of the wind turbine. (Figs. 5-8, Paragraphs 22 and 54) 

19. Claim 5 is/are rejected under 35 U.S.C. 103 as being unpatentable over Signore 

et al. in view of Weaver et al., and further in view of Borden (US 1,853,255). 

20. Regarding claim 5, Signore as modified does not disclose "the pressure 

mandrels are comprised of threaded bolts having opposing free ends that face the main 

shaft and are furnished with tap shoes, and wherein said threaded bolts cooperate with 

threaded holes in respective sections of the fixture." However, Borden discloses a work 

holder comprising three mandrels 5, 6, 7 for clamping a work piece. The mandrel is 

threaded at an inner end 5a which passes through a corresponding threaded hole in the 

body 1 of the work holder. (Figs. 1-3, p. 1 lines 32 - 59) Therefore, it would have been 
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obvious to one with ordinary skill in the art before the effective filing date of the claimed 

invention to modify the mechanical operated pressure mandrel of Signore as modified to 

be threaded bolts for adjusting the clamping force or size depending on the diameter of 

the main shaft with low cost and ease. 

Allowable Subject Matter 

21. Claims 9, 11-12 are allowed. 

Response to Arguments 

22. Applicant's arguments filed 10/1/2018 have been fully considered but they are 

not persuasive. Applicant first argues that 

23. A: "Signore does not disclose radially displaceable pressure mandrels, as 

Signore is not concerned with adaptability to a number of various diameter or conical 

main shafts. As such, Signore would not provide a reason for one of ordinary skill to use 

at least 3 independently displaceable pressure mandrels." While Signore does not 

disclose radially displaceable pressure mandrel, Weaver teaches this feature. 

24. B: "If Signore were to be viewed in combination with Weaver, the person of 

ordinary skill in the art would use the only two shaft restricting devices." Signore teaches 

four torque clamps 244 as seen in Fig. 7. While the embodiment of Weaver shows 2 

friction brakes 518, one with ordinary skill in the art would have modified all four torque 

clamps of Signore to be radially displaceable, not only two. 

25. C: "Teflon lining is not appropriate with the current claim to teach ... each the tap 

shoes that are configured to be engaged with the main shaft in a manner enabling the 

main shaft to be fixed in position by the main shaft fixture while being permitted to 

rotate." First, Teflon lining is not used for teaching the limited rotating of the main shaft 
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as applicant argues above. Instead, as described in the current Office Action, Signore 

discloses each torque clamp 244 is configured to facilitate coupling restraint assembly 

136 to drive shaft 24 via a friction fit to facilitate limiting a movement of the drive shaft. 

Therefore, Signore as modified by Weaver also teaches "enabling the main shaft to be 

fixed in position by the main shaft fixture while being permitted to rotate." Second, the 

Teflon-covered surface 520 is considered to be a slide plate. It can be seen clearly from 

Fig. 5 of Weaver that the Teflon-covered surface 520 including a separate layer fixed to 

the brake 518. This layer-like Teflon-covered surface is interpreted as a slide plate. 

26. D. "Borden workholder will not enable a workpiece held by it so as be able to 

rotate while being held in place as disclosed and now claimed by the present applicant. 

Thus, Borden cannot suggest mandrels provided with tap shoes to enable a shaft held 

be the mandrels to rotate while being held in place." While Burdon teaches a 

workholder clamping a tubular workpiece by three threaded set screws as applicant 

argues, one will not completely tighten the workpiece (the main shaft) held there without 

rotation at all when combined with Signore and Weaver. This is because Signore as 

modified already teaches this feature: permitting limited rotation of the main shaft while 

holding it. Therefore, it would have been obvious to one with ordinary skill in the art to 

modify the mechanical operated pressure mandrel of Signore as modified to be 

threaded bolts for adjusting the clamping force depending on the desired friction for 

holding the main shaft but still permitting limited rotation. 

27. Finally, new claim 19 is withdrawn for consideration as stated in the 

Election/Restriction Section above. 
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Conclusion 

28. Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). 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 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

29. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHWEN-WEI SU whose telephone number is (571)272-

4998. The examiner can normally be reached on Monday-Friday 9:30 AM-6 PM ET. 

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. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Sunil K Singh can be reached on 571-272-3460. 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 http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/CHWEN-WEI SU/ 
Examiner, Art Unit 3722 

/ERIC A GATES/ 
Primary Examiner, Art Unit 3722 
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In the Specification: 

Please amend paragraphs [0016] to [0018] as follows: 

[0016] With the intent of being able to permit rotation of the main shaft during 

performance of servicing of a relevant wind turbine and in order to protect the main shaft and 

the main shaft fixture, l[a]l slide plates 4iniug may exist between the opposing sides of the main 

shaft's surface and the tap shoes. 

[0017] This enables the main shaft to be fixed in its position by the main shaft fixture, 

but with the main shaft being permitted to rotate without it being damaged due to the presence 

of the slide plates liaing. 

[0018] in a first embodiment. of the slide plates, lining, this could comprise the free 

ends of tap shoes facing against the main shaft being furnished with slide plates, which in the 

active extended position are engaged with the main shaft. 

Please amend paragraph [0043] as follows: 

[0043] As shown in Fig. 4, a slideway lining 42, 44 is located between the opposing 

sides of the tap shoes 20 facing the surface of the main shaft 4. 

Please amend paragraph [0047] as follows: 

[0047] The presence of the slide plates lining 42, 44, alternatively the multi-part needle 

bearing, roller bearing, ball bearing 46, involves the main shaft 4 being permitted to rotate 

simultaneously with it being fixed in its position during servicing of the wind turbine, which 

can serve a purpose namely for larger wind turbines. 
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In the Claims: 

1. (Currently Amended) A main shaft fixture (10) for fixation of a main shaft (4) on a wind 

turbine during execution of installation and repair work on heavy parts of a wind turbine, where 

the fixture (10) is divided up into a number of sections for mounting on stable structural parts 

(2) in a nacelle in a wind turbine, including the bottom frame (2) of the nacelle, wherein the 

main shaft fixture (10) comprises at least three- radial independently, radially displaceable 

pressure mandrels (18) for fixing of cylinder-shaped shafts with different diameters and for the 

fixing of shafts with conical shapes, the pressure mandrels being substantially symmetrical 

located around a centre axis (1.1) of the main shaft, first ends of said pressure mandrels (18) 

face the main shaft (4) and are furnished with a tap shoe (20), and wherein said pressure 

mandrels (18) are displaceable between a passive, withdrawn lockable position where the tap 

shoes (20) are configured to be located at a distance from the surface of the main shaft (4) and 

an advanced lockable position where the tap shoes (20) are configured to be engaged with the 

main shaft (4) in a manner enabling the main shaft to be fixed in position by the main shaft 

fixture while being ()emitted to rotate. 

2. (Cancelled). 

3. (Previously Presented) The main shaft fixture (10) according to claim 1, further comprising 

mounting facilities (40) for a lightweight crane (12). 

4. (Previously Presented) The main shaft fixture (10) according to claim 1, wherein the pressure 

mandrels (18) are provided with actuators for displacing and retaining the tap shoes (20) in the 

passive position and the active position, respectively, alternatively in a selectable position 

between the passive and the active position. 

5. (Previously Presented) The main shaft fixture (10) according to claim 1, wherein the pressure 

mandrels (18) are comprised of threaded bolts having opposing free ends that face the main 
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shaft and are furnished with tap shoes (20), and wherein said threaded bolts cooperate with 

threaded holes in respective sections of the fixture (10). 

6. (Currently Amended) The main shaft fixture (10) according to claim I, wherein a slideway

lining slide (42, 44) [[is]] are located between the opposing sides of the surface of the 

main shaft and tap shoes. 

7. (Currently Amended) The main shaft fixture (10) according to claim. 6, wherein the slideway

lining is slide plates are configured so that the opposing free ends of the tap shoes (20) facing 

the main shaft (4) are provided with a one of the slide-plate Plates (42) which in the active 

advanced position is engaged with the main shaft (4). 

8. (Currently Amended) The main shaft fixture (10) according to claim 6, further comprising

wherein one of the slide plates is a multi-part slide plate (44) cooperating with the main shaft 

(4) for mounting on the main shaft (4), where the multi-part slide plate (44) in a mounted 

position on the main shaft (4) cooperates with the tap shoes (20). 

9. (Currently Amended) A. main shaft fixture (10) for fixation of a main shaft (4) on a wind 

turbine during execution of installation and repair work on heavy parts of a wind turbine, where 

the fixture (10) is divided up into a number of sections for mounting on stable structural parts 

(2) in a nacelle in a wind turbine, including the bottom frame (2) of the nacelle, wherein the 

main shaft fixture (10) comprises at least three radially displaceable pressure mandrels (18), 

substantially symmetrical located around a centre axis (11) of the main shaft, first ends of said 

pressure mandrels (18) face the main shaft (4) and are furnished with a tap shoe (20). and 

wherein said pressure mandrels (18) are displaceable between a passive, withdrawn lockable 

position where the tap shoes (20) are configured to be located at a distance from the surface of 

the main shaft (4) and an advanced lockable position where the tap shoes (20) are configured 

to be engaged with the main shaft (4), further comprising a rotor lock (24) for fixation of the 

rotor (8) of the wind turbine., The main shaft fixture (10) according to claim 1, further 

comprising one of a multi-part needle bearing, roller bearing, or ball bearing (46) comprised of 
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a multi-part inner ring (48) fastened to the main shaft (4), and a therewith cooperating multi-

part outer ring (50) comprised of bowed sub-segments (52) corresponding to the number of tap 

shoes, mounted on the opposing side of the tap shoes (20) facing the inner ring (48), which in 

the advanced active position of the pressure mandrels form the outer ring (50) at a distance 

from the outer periphery of the multi-part inner ring (48), and where plurality of needle 

rollers, rollers, or balls (54) are arranged between the inner ring (48) and the outer ring (50), 

and where means are present for retaining the needles, rollers, or balls (54) in position between 

the inner ring (48) and outer ring (50). 

10. (Previously Presented) The main shaft fixture (10) according to claim 1, further comprising 

a rotor lock (24) for fixation of the rotor (8) of the wind turbine. 

11. (Currently Amended) The main shaft fixture (10) according to claim 10, A main shaft 

fixture (10) for fixation of a main shaft (4) on a wind turbine during execution of installation 

and repair work on heavy parts of a wind turbine, where the fixture (10) is divided up into a 

number of sections for mounting on stable structural parts (2) in a nacelle in a wind turbine. 

including the bottom frame (2) of the nacelle, wherein the main shaft fixture (10) comprises at 

least three radially displaceable pressure mandrels (18), substantially symmetrical located 

around a centre axis (11) of the main shaft, first ends of said pressure mandrels (18) face the 

main shaft (4) and are furnished with a tap shoe (20), and wherein said pressure mandrels (18) 

are displaceable between a passive, withdrawn lockable position where the tap shoes (20) are 

configured to be located at a distance from the surface of the main shaft (4) and an advanced 

lockable position where the tap shoes (20) are configured to be engaged with the main shaft 

(4), further comprising a rotor lock (24) for fixation of the rotor (8) of the wind turbine,  wherein 

the rotor lock (24) is comprised of a flange element, with a bolt circle geometry (26) that 

corresponds to a bolt circle geometry (28) on the rotor, said flange element (24) being fastened 

at the ends to a first end (21) of two first beam-shaped brackets (22) extending parallel with 

each other, and being located on each side of the main shaft, said beam shaped brackets (22) 

forming part of the main shaft fixture, and where a second end (23) of the brackets (22) is 

pivotally mounted with horizontally oriented bolt connections (30) on other brackets (39) that 
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form parts of the main shaft fixture (10) and which are anchored on the bottom frame (2) of the 

nacelle. 

12. (Previously Presented) The main shaft fixture (10) according to claim 11, wherein at least 

one actuator (36) is located nearest the rotor lock (24) between the bottom frame (2) of the 

nacelle and an adjacent side (25) of the first beam-shaped brackets (22) facing the bottom frame 

(2), and wherein said at least one actuator (36) is displaceable between a first passive outer 

position and an active outer position by which the flange element (24) is displaced vertically. 

13. (New) A self-hoisting crane comprising: 

mounting facilities for mounting to a lightweight crane, 

a winch located on a ground surface near a foot of the wind turbine, and 

a main shaft fixture for fixation of a main shaft on a wind turbine during execution of 

installation and repair work on heavy parts of a wind turbine, the fixture being divided up into 

a number of sections for mounting on stable structural parts in a wind turbine nacelle including 

a bottom frame of the nacelle, wherein the main shaft fixture comprises at least three 

independently, radially displaceable pressure mandrels for fixing of cylinder-shaped shafts 

with different diameters and for the fixing of shafts with conical shapes, the pressure mandrels 

being substantially symmetrical located around a center axis, first ends of said pressure 

mandrels, in use, facing the main shaft and being furnished with a tap shoe, wherein said 

pressure mandrels are displaceable between a passive, withdrawn lockable position where the 

tap shoes are configured to be located at a distance from the surface of the main shaft and an 

advanced lockable position where the tap shoes are configured to be engaged with the main 

shaft, in use, said tap shoes enabling the main shaft to be fixed in position by the main shaft 

fixture while being permitted to rotate. 
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REMARKS 

By the above actions, claims 1, 6-9, & 11 have been amended, and claim 2 cancelled 

and replaced by new independent claim 13. Enclosed are Replacement Sheets with corrected 

Figs. 1-5 presented to address the objection to the drawings raised by the Examiner. In view of 

these actions and the following remarks, reconsideration of this application is requested. 

First, the Examiner's indications of allowable subject matter are appreciated and based 

thereon, claims 9 & 11 have been placed in allowable independent form with the area of 

indefiniteness in claim 9 being corrected consistent with the manner in which the indefinite 

language was construed by the Examiner. Thus, withdrawal of the rejection of claim 9 under 

§ 112, second paragraph and formal allowance of claims 1 and 3-13 is requested. 

Claims 1-4, 6-8 and 10 have been rejected under 35 USC § 103 as being unpatentable 

over the Signore et al. published application 2012/0141292 (Signore) when viewed in 

combination with the Weaver et al. European reference EP 1748182 (Weaver), while claim 5 

has been rejected when the Signore and Weaver combination is viewed in further combination 

with the Borden patent 1,853,255. At least to the extent that these rejections might apply to the 

claims as now presented, they are inappropriate for the following reasons. 

Signore does not disclose radially displaceable pressure mandrels, as Signore is not 

concerned with adaptability to a number of various diameter or conical main shafts. As such, 

Signore would not provide a reason for one of ordinary skill to use at least 3 independently 

displaceable pressure mandrels. If Signore were to be viewed in combination with Weaver, the 

person of ordinary skill in the art would use the only two shaft restricting devices. 

The Examiner claims that the torque clamps of Signore should be modified with a 

Teflon lining. This is probably due to the incorrect use of the word "lining" instead of "plates", 

that has been corrected in the specification and claims. Thus, the Signore teaching of a Teflon 

lining is clearly not appropriate with respect to the current claims since no combination of these 

references would teach the tap shoes that are configured to be engaged with the main shaft in 

a manner enabling the main shaft to be fixed in position by the main shaft fixture while being 

permitted to rotate. 

As for Borden, this reference discloses a workholder in which a tubular workpiece is 

clamped by three threaded set screws. The Borden workholder will not enable a workpiece held 
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by it so as be able to rotate while being held in place as disclosed and now claimed by the 

present applicant. Thus, Borden cannot suggest mandrels provided with tap shoes to enable a 

shaft held be the mandrels to rotate while being held in place. 

For all of these reasons, the outstanding rejections under § 103 should be withdrawn 

and such action is hereby requested. 

Therefore, in the absence of new and more relevant prior art being discovered, this 

application should now be in condition for allowance and action to that effect is requested. 

However, while it is believed that this application should now be in condition for allowance, 

in the event that any issues should remain, or any new issues arise, after consideration of this 

response which could be addressed through discussions with the undersigned, then the 

Examiner is requested to contact the undersigned by telephone for the purpose of resolving any 

such issue and thereby facilitating prompt approval of this application. 

Respectfully submitted, 

/David S. Safran/ 

David S. Safran 
Registration No. 27,997 

Customer No. 25570 

Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive, Suite 500 
McLean, VA 22102 

Direct Telephone: 703-584-3273 

DSS:prm 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 69 of 349



Electronic Patent Application Fee Transmittal 

Application Number: 15517288 

Filing Date: 06-Apr-2017 

Title of Invention: MAIN SHAFT FIXTURE 

First Named Inventor/Applicant Name: Per E. Fenger 

Filer: David Scott Safran/Paul Mahan 

Attorney Docket Number: 400517-20003 

Filed as Small Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

INDEPENDENT CLAIMS IN EXCESS OF 3 2614 1 230 230 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
LiftWerx Ex. 1006

LiftWerx USA Inc. v. Liftra IP ApS
IPR2026-00102
Page 70 of 349



Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 230 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 71 of 349



Electronic Acknowledgement Receipt 

EFS ID: 33880414 

Application Number: 15517288 

International Application Number: 

Confirmation Number: 1448 

Title of Invention: MAIN SHAFT FIXTURE 

First Named Inventor/Applicant Name: Per E. Fenger 

Customer Number: 25570 

Filer: David Scott Safran/Paul Mahan 

Filer Authorized By: David Scott Safran 

Attorney Docket Number: 400517-20003 

Receipt Date: 01-OCT-2018 

Filing Date: 06-APR-2017 

Time Stamp: 14:42:48 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $230 

RAM confirmation Number 100218INTEFSW14444000 

Deposit Account 502478 

Authorized User Paul Mahan 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.17 (Patent application and reexamination processing fees) 

37 CFR 1.19 (Document supply fees) 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 72 of 349



37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.492 (National application filing, search, and examination fees) 

37 CFR 1.492(a) (Basic national fee only) 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 
Amendment_400517_20003. 

pdf 

49973 

yes 8 
220a4d7103c6blaf2c80332c4528aa66a9a 

41cc6 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment/Req. Reconsideration-After Non-Final Reject 1 1 

Specification 2 2 

Claims 3 6 

Applicant Arguments/Remarks Made in an Amendment 7 8 

Warnings: 

Information: 

2 Fee Worksheet (SB06) fee-info.pdf 

30435 

no 2 
14590b018d94e193342cd8a6e173da73a95 

651a 

Warnings: 

Information: 

Total Files Size (in bytes): 80408 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 73 of 349



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. 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 74 of 349



Docket No. 400517-20003 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

•IN RE PATENT APPLICATION OF Confirmation No. 1448 

Per E. Fenger 

Application No. 15/517,288 

Filed: April 6, 2017 

For: MAIN SHAFT FIXTURE 

Group Art Unit 3722 

Examiner Chwen-Wei Su 

SUBMISSION OF INTERIM COPY OF 
PRIORITY DOCUMENT UNDER 37 CFR 1.55(i) 

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

Sir: 

The U.S. National Phase was entered on April 6, 2017 for the above-identified 

application and the USPTO only obtained one of the two priority documents for the above-

identified application. The Office obtained DK PA 2015 00527 filed 4 September 2015 but did 

not obtain DK PA 2014 00573 filed 7 October 2014. Applicant files herewith a copy of DK 

PA 2014 00573 filed 7 October 2014 obtained at the WIPO website. Therefore, Applicants are 

submitting the accompanying document as an Interim Copy as provided for under 37 CFR 

1.55(i) in support of their priority claim. It is requested that the Office obtain the copy from 

WIPO for this application as soon as possible. 

Respectfully submitted, 

By: 
July 9, 2018 David S. Safran 

Registration No. 27,997 

Roberts Mlotkowski Safran & Cole, P.C. 
7918 Jones Branch Drive, Suite 500 
McLean, VA 22102 

Telephone: 703-584-3273 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 75 of 349



WI PO 
WORLD 
INTELLECTUAL PROPERTY 
ORGANIZATION 

DOCUMENT MADE AVAILABLE UNDER THE 
PATENT COOPERATION TREATY (PCT) 

International application number: PCT/DK2015/000040 

International filing date: 06 October 2015 (06.10.2015) 

Document type: Certified copy of priority document 

Document details: Country/Office: DK 
Number: PA 2014 00573 
Filing date: 07 October 2014 (07.10.2014) 

Date of receipt at the International Bureau: 12 October 2015 (12.10.2015) 

Remark: Priority document submitted or transmitted to the International Bureau in compliance with Rule 
17.1(a),(b) or (b-bis) 

34, chemin des Golombettes 
121 1 Geneva 20, Switzerland 

www.wipo.int LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 76 of 349



WIPO 
Digital Access Service 
(DAS) 

WORLD 
INTELLECTUAL PROPERTY 
ORGANIZATION 

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT IN A 
DIGITAL LIBRARY 

The International Bureau certifies that a copy of the patent application indicated 
below has been available to the WIPO Digital Access Service since the date of 
availability indicated, and that the patent application has been available to the 
indicated Office(s) as of the date specified following the relevant Office code: 

Document details: Country/Office: DK 

Filing date: 07 Oct 2014 (07.10.2014) 

Application number: PA 2014 00573 

Date of availability of document: 12 Oct 2015 (12.10.2015) 

The following Offices can retrieve this document by using the access code: 

JP, US, SE, KR, ES, GB, AU, IB, CN, Fl 

Date of issue of this certificate: 17 Oct 2015 (17.10.2015) 

34, chemin des Colombettes 
1211 Geneva 20, Switzerland LiftWerx Ex. 1006

LiftWerx USA Inc. v. Liftra IP ApS
IPR2026-00102
Page 77 of 349



Kincidarr of IJenmark 

Patent apiitica PA zoij_4 00573 

Date of filin 7 October '2 

Plita 
a addre. 

le: ve e -fikstu 

rn ion 

o 

ertm 

r.tl. indmailer 

1/00 (2006.01), F 03 D 11/O4 (2006.01) 

that heattached; Ocorrtents are exact co 
ent apOlication as*ti 

o 

Danish Patent andTrademark Office 
Ministry of Economic and Business Affairs 

General Diceq or Je er4.Kongstad 
skek.,k ryvt-,..

pies of the above 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 78 of 349



Den foreliggende opfindelse angar et hovedaksel".fkst. .€r til vindmoller til tik-

sering at hovedakslen pa vindmolle ved gennemforelse at montage- og repara-

tionsarbejder pa tunge del e at vindmollen arrangeret nacellen pa vindmoller, 

ket fikstur opdelt et antal sektioner for minter ing pa stabile konstruktionsdele, der 

forefindes vindmolles nacelle, her under nacelles s bundramme. 

\red gennemforelse of montage og reparationsarbejder i nacellen pa vind-

moller: er der :Ate hehov ter a foretage f€kserrng at vindmollens hovedaksei, teks: 

ved sk og servicering at vindmolles gearkasse„ generator, eller ved udskiftning af 

dennes hovedlejer, eller andre tunge konstruktionsdele der foref€aides nacelien 

err vindmolle, Wevnte komponenter der er indbyrdes forbundne og forankrede til 

nacellens bundramme, er i samiet tilstand stabile, men nar der skal foretages en 

adskilleise ved reparation og sevicering at moiler), opstar der statisk ustabilitet og 

ubalance, der kan rnedfore at moilent konstruktionsdele beskadiges, derfor er der 

15 et be-nov for at fiksere vindmollens hovedaksel. 

Hidtil her dat v;*ret nadvendigt at standse dye, bremse demise at og 

fiksere rotoren med er# rotorlas, og derefter montere et egentligt -fikstur til fasthol-

delse at hovedaksien„ hvorefter servicering af komponenterne vindmollens nacel-

20 le ken finde sted. Imidlertid er dot uhensigtsmailssigt at skulle driften at 

vindmollen imens montage at hovedakselAksturet finder sted„ idet sfilstand at 

vindmollen r den tid der medgar tr, montage at fiksturet, medfore€ et ikke ubetyde--

ligt driftstab form at manglende produceret energi (strom), Yderfigere er de kend-

te hovedaksel-fiksturer relativt utleksible r forhold til akselgeometri, hvilket betyder 

25 at der i praksis :eel konstrueres of oplagres tiln rtnelsesvis lie sa mange for-

skeilige fikaturer, sam der forekommer tenikellige akseigeoMetrier, hvilket er 

uhensigtsmenalgt, Desudan er a.nvendelse of selvophejsende kroner, hvis spil er 

plaoeret jordovertladen nwr =liens tam under udbredelse, det anvendelsen 

herd rummer store bespareiser i omkostningsniveauet til service-ring at vindmoiter, 

30 idet anvendelse at store mobilkraner handtering at ovennvnte store og tunge 

komponenter, overfledingores, Dette medforer imidiertid behov -for faciliteter tll 

forankring of den seivophejsende kran m€e'd detjordbaserede spa i nacellen. Yder-

ligere fordrer dot selvopheisende spit dog tilstedevalreise at en letvmgtskram til 
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ophejsning af kastetblokke m,m.. der skal forankres nacellen eller va vindmol-
lens vmger, hvilket stiller krav om faciliteter for montage at letweatskranen. 

Oct e€ saledes opfindeisens formal at angive et hovedaksel-fikstur, der tlgo-
deser e€? mere inverse anvendelse E forhoid til akseigeometri, der endvidere ikke 
tordrer standsning og fiksering at vindmollens hOvedaksel, 

Det er endvidere optindelsens formai c t angive €ht hovedaksel-fikstur £
yderligere frembyder fariliteter for montage af en seivophejs,,nde kran, med et 

jordbaseret spil, 

1 0 

Oct er ved opfindelsen indset, at dette er muligt vie€. et hovedaksefikstur af 
den indiedningsvist angivne art. corn er kende.tegnet wed, at hovedaksel-fiksturet 
omfatte.r i yet mindste ire, fonrinsvist fire, i hovedsaoen, omkring hovedakslens 

centerekse symmetrisk placerede, radiait forskydelige trykdome, hvis imod hoved-
1 5 aksien vendende ender er forsynede med tryksko, og hviike trykdome er forskyde-

ige imellem enpassiv, tilbagetrukket position hvor trykskoene er lokaliseret i of 

staid fra aksel overfiaden, og en aktiv fremckudt lasbar positio€"t hs,for trykskoene 

er i anfi,eo med hovedakslen, 

2 0 Hewed opnas- betragtelig fleksibititet med hensyn tit hovedaksel-fiksturets 

anvendelse til fiksering af hoveclaksier med forskellig geometd 3 ₹ vindmotier, idet 
aiene graders at -forskydeligheden af trykdomene og sterretse€i af hovedaksel-

fiksturet er begra msende for anvendeligheden heraf, Hovedaksel-fiksturet er sale-

des bade anvendeligt tit fiksering af cylinderformede akster med forskellige diamet-
2 re: og til fiksering at aksler med konisk Paco€ Hovedakse-l-fiksturet tfoloe .opfindel-

sen er fierdelt, og kan monteres iii taste konstruktionsdele, fottrinsvist nacellens 

bundramme, mens vindmollens rotor er i drift. 

den hensigt at kunne anvende et seivophejsende kran, med et 3j 
spil sa.mmen med hovedaksel-fiksturet opfindelsen., kan at dette omfatte 
monteringsfaciliteter for en selvophesjsende lira€i, hvis spit er placeret p jordover-
fladen vinolmoilens fod. 
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Herved opiv.,is den fordet, at etabie€ing af faciliteter t€i fiksering at vindmoilens 
hovedaksel, sanit etabler€n at monteringsfactitteter for den selvophejsende kran 
med et jordbaseret spit, finder steel samtidigt, hviiket sparer arb..ejdsgange oo 
pads, hvilket er at star vigtiohed, idet pladstorholdene i needier) i en vindmolle 
oftest er sparsomme, og yderligere, at. savel hovedakselAksturet som monterings-
faciliteterne for en seivophejseride kran nacellen, normalt benytter de samme 
Paste konstniktionsdele nacellen tit forankring, 

1.0 

den hensigt at sikre en tet og hurtig etablering at den seivophelsende kran, 
hvilket fo€drer op.hejsning at kastetblokke med wirer- hidrerende fra det jordbasere-
de spit med en letvmgtskran, de€ monteres pd stabile konstruktionsdeiei nacellen, 
kan novedaksel-fiksturet omfafte monterinostaciliteter for en letvgtskran, 

den hensigt at stkre en hurtig fiksering at hovedaksie€f med hovedakset-
2 5 fikstu€•et ifolge optindelsen, kan trykdornene were forsynede med aktuatorer for 

forskydning og fastholdelse at ttykskoene henhoidsvis den pass€ve s€tion og 
den aktive position, alternativt ei vaigfri position imellem den passive og den akti-
ve position. Herved opniis en tidsbesparels.e ved forskydning at trykakoene imel-
tem den passive position OQ den aktive position, trykket an imod hovedaksiens 

2. 0 everflade. 

en mere enket udforelsesform at novedaksektiksturet, ifeige opfindelsen, 
kan trykdornene udgeres at gevindskame bolts hvis imod hovedaksion vendende 
frie ender er forsynede med byksko, hviike oevindskarne boite samv€rker med ge-

2 5 vindskarne huller i relevante sektioner at fiksturet Herved kan trykdornene med 

trykskoene ved mantel drojning at de gevinds.k6rne forskydes imettem den 
passive position og den active position, 

i den hensigt at kunne fiksere rotoren pa vindmatien efter de nee er bremset. 
3 op, ken hovedaksel-fiksturet, ifolge opfindelsen omfatte ei rotorlas, for fiksering at 

vindmottens rotor, 

i eri foretrukket udferelsesform at rotorlasen udgeres denne of en flange, 

hvis bolteirkel geome`€i modsvarer eta boitoirkel geometri pia rotoren, hviiken flange 
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endeme er fastgjort til den forste ends at to parallett med -hovedaksten og pa hver 

side af derine fonithende, forste bj lkeformede•konsoller tilhorende hovedaksel 

fiksturet, hvilke konsollers anden ende er drejeligtiejrede med horisontalt °dente-

rede boitforbindelser, andre konsolier tilhorende hovedaksel-fiksturet, der er 

forankrede b r nacellens bundramrne, 

I den hensigt at kunne foretage udskiftning af aksiens hovedleje, uden at vs. -

re .nodsaget til at afmontere hovedaksten, kan hovedakset-fiksturet yderlige€e om-

fatte I det mindste en anden aktuator, imellem nacellens bundramme og den Imod 

denne tilvendende side af de forste bjaaikeformede konsoller og nmrmest rotort6-

sen, hvilken anden aktuator er forskydelig imellem en terste passiv yderposition og 

en aktiv yderposition hvonied flangeetementet forskydes vertikalt, 

Herved opnas del, at hovedeks€en kan hawes fra sit leje haingende rotoria 

sen, siiedes .at akstens hovedleje kan udekiftes eller serviceres uden at akslen 

skal (ernes fra nacellen. 

Opfindelsen forklares nmrmere i del feigende med henvisning til tegningen, 

Ivor; 

2,Y fig. I er et perspektivbillede e dele af en vindmoiles nacelle, udvisende na-

cellens bundramme, vindmottens hoveolaksels samt et hovedaksel-fikstur ifeige 

opfin€delsen, med en letvsegtskran og en selvophejsende kran monteret, 
fig. $ er et mere deta4eret perspektivbiliede fra en anden vinket af det i fig. I 

viste, twor hovedakslen er gjort transparent, udvisende trykdorne med tryksko, 
2 5 till€€erode hovedakset-fiksturet ifoige opfindelsen, og 

fig. 3 er et mere detaljeret perspektivbiliede fra. anden vinkel af del fig. 1 

viste, hvor hovedaksten er gjort transparent, udvisende aktuatoreme for hi...Awning 

af hovedaksten, 

31) f€g. I ses en bundramme 2 i en nacelle (ikke vist) pa en vindmoile (ikke 

vist), hvor vindmillens hovedaksel 4, med gearkasse 6 og rotoren 8 er vist, og 

hvor hovedaks&$lksturet 10 ifel€ge opfindelsen er vist I monteret titstand, baarende 

henhoidsvis en letymgtskran 12 €3g en seivophejsende kran 14, med et jordbaseret 

spit (ikke vist). Bundrammen 2 er af hensyn til overskueligheden gjort transparent. 
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LiftWerx Ex. 1006

LiftWerx USA Inc. v. Liftra IP ApS
IPR2026-00102
Page 82 of 349



Havedaksel-fiksturet 10 er i den viste udforeisesform forankret bundram-
men 2 nay r gearkassen 6 og nmr rotoren 8, og omfatter en flerdelt ramme 14, der 
sammen med en deep a fastsp rndt tvoerdrager 16, omslutter et stykke af hoved-

S aksien 4 imellem rotoren 8 og gearkassen 6. Den fierdelte ramme 14 er forankret 
pa bundrammen 2. 

r€g. 2 ses det fig, 1 viste, men sam ende-billede, set fra rotorsiden of akslen 
4. og hvor rotoren 8 at hensyn til overskueligheden er gjort transparent. Sam det 

a o fremgar af fig. 2 omfatter den fierdeite ramme 14 og tvasrdrageren 16 i alt4 om-
kring novedaksien 2 symmrisk placerede trykdorne 18. med trykako 20, der er 
bragt € anla9g med hovedakslen 4, for fastholdelse af donne. 

Trykdornene 18, kan udgores of hydraulisk drevne ste€ampler hvis frie ender 
.5 omfatter trykskoene 20. 

2 0 

Sam dot fremgar of fig. 3, omfatter hovedaksel-fiksturet 10, to parallelt forro-
bende ferste dragere 22 pa fiver side af hovedakslen 4, i hvis ferste ender, neer-
mast rotoren 8, er fastgjort rotor s i form af et fiangeelement 24. hvis hureirkel 26 
geometri er ligedannet med hulcirkel 2$ geometrien pa rotoren 8 over en del of 
rotorens periferl. Ved hf.'Asning at rotoren 8 bringes hullerne 7 1 rotoren 8 og hulleme 
9 i fiangeeiementet 24 tit overiapning, hvorefter der indfores bolte gennem huller-
ne, der tilspmndes med motrikker, hvorefter rotoren 8 er fastholdrliast af flange-
eiementet 24. 

Den anden ende of de parallelt foriobe€ode forste dragere 22 er rti rmest 

gearkassen 6 drejefigt forankret pa horisontalt orienterede lejebolte 30, pa en kon-

sol 32, der er fastgjort tii bundrammen 2. De paralleit foriebende ferste dragere 22 
er indbyrdes forbundne med andre Nmrdragere 34, pa hviike ses konsolfaciliteter 

30 23 for en seiv ophejsende kran 14 med et jordbaseret spit (ikke 

35 

Sam dot fremgar of fig. 3 og fig. 1, findes der imeilem bundrammen 2 og de 
para.11eltforlebe€ode forste dragere 22 en aktuator 36. A.ktivering at aktuatoren 36 vil 

medfore en eandring of afstanden imellem bundrammen 2 og do forste dragere 22, 
i hvilk.et flange.ele.mentet 24 or ophaangt, hviiket vii rnedfore at flangeelementet 24 

og rotoren 8, og dermed hovedaksien .4 haves, hvilket vil medfore, at dot bilver 

mutigt at udskifte hovedaksiens leje 3$, uden at .vaere nodsaget t€l at hejse hayed-
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akslen 4 ned pa jorden, hvilket er meget besparende, safremt novedaksellejet 38 
skal repareres eller udskiftes. 

fig, 1 see endvidere hvorledes hovedaksel-fiksturet 10 omfatter m-onterings-
5 faciliteter 40 for letvwgtskranen 12, 

Opfindere€€ her erkendt, at hovedaksel-fiksturet 10 ken antage andre udform-
hinger en den loran beskrevne og i figurers viste, men del: ndrer ikke pa det op-
finderiske aspekt der bestar i at e€give et hovedaksel-fikstur 10 of den anoivne art. 

.10 der omfatter justerbare trykdome 1$ tried tryksko 20, der medferer at fiksturet 10 
bliver anvendeligt uanset geometrien of hovedakslen 4 pa en vindmolle, og sAle-
des, at dette kan monteree uden at fiksere rotoren 8, og yderligere at kombinere 
hovedaksel-fiksturet mad faciliteter (40) montering of henholdsvis en letvaegtskran 
12, og era selvophejsende kran 14, med et jordbaseret spa, semi en rotorlas 24 og 
sluttelig at indrette hovedaksel-fiksturet 10 med aktuatorer 36, saledes at hayed-
akslen 4 og hovedaksellejet 3$ ken heaves filstra3kkeligt fra deltas leje I nacellen 
tit, at lejet ken serviceres eller udskiftes. 
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KRAV 

1. Hovedaksel-fikstur (10) til ̀ €ksering af hovedakslen (4) pa en vindmoile ved 

gennemforeise at montage- og reparationsarbejder tunge deie af vindmolien 

arrangeret nac ellen pa vindmoller, hvilket fikstur (10) opdelt i et ntai sektioner 

for montkring pa stabile konstruktionsdeie (2), der forefindes i vindmolles na-

celle, herunder nacellens bundramme (2), kendete g n e ved, at ho-

vedaksel-fiksturet (10) omfatter i det mindste Ire, fortrinsvist fire, i novedsagen, 

omkrino hovedaksiens centerakse (11) symmetrisk placerede, radialt forskyde.lige 

trykdorne (18), hvis imod hovedaksien (4) vendende ender er forsynede med 

tryksko (20), og hviike trykdome (18) er forskydefige imellem passiv, 

trukket position hvor trykskoene (20) erlokaliseret i afstand fra hoveciaksien (4) 

overfladen, e r aktiv fremskudt lesbar position hvor trykskoene (20) er i anieeg 

med hovedaksien (4). 

2. Hovedaksel-fikstur (10), ifolge krav 1. ken deteg net v e d , at 

dette omfatter rnonteringsfaciliteter for en seivophejsende kran (14). hv€s spil er 

placeret jordoverfiaden nao vindmellens fod. 

3, Flovedaksel-fikstur (10), ifolge krav 1 eller 2, k e ndeteg net 

v e d , at dette omfatter monteringsfaciliteter (40) for en letvaagtskran (12). 

4, Flovedaksel-fikstur (10'), ifolge et hvilket som heist af kravene 1-3, k e n 

2s d et e g n et ved, at trykdomene (18) er fts.irsymxie med aktuatorer ti for-

skydnino og fastholdelse at trykskoene (20) i henholdsvis den passive position og 

de€7 aktive position, alternat€vt en valotri position imellem den passive og den akti-

ve position. 

5. Hovedaksel-fikstur (10), ifolge et hviiket som heist at kravene 1-3, k e n 

d e t e g net ved, at trykdomene (18) udgores af gevindskame boite hvis 

imod hovedaksien vendende .frie ender er forsynede riled tryksko (20), iwilke ge-

vindskame bolte samvirker med gevindskarne huller i relevante sektioner at fikstu-

ret (10). 

35 

Pi 0:04D I 04 D 0 LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 85 of 349



6, tiovt-xiaksel-fikstur (10), ifeige et hyilket SOM heist af kravene 1-6, k e n 

d et e g €a e t v e d at Bette o€Matter e€€ rotorias €24)). for fiksering af vindmoi-

lens rotor €8). 

ilovedaksel-fikstur (10). ifoige et hviiket sam heist af kravene 1-6, k e n - 

d eteg n e t ved, at rotoriasen (24) udgores at et flangeelement, hvis bolt-

cirkel geometri ($6) modsvarer boitoirket geometr $(8) pa rotoren, hvilket flan 

eelement (24) endeme er fastgjort til den terste ends (21) at to parallel ed 

novedaksien og fiver side at dente fors ends, torste Olmikeformede konsolier 

(22) tiiharende hovedaksel fiksturet, hviike konsoliers (22) an era ends ($3) er dre-

jeligt lejrede med horisontait c,crienterede bottforbindelser (30), andre konsolier 

(39) tilhorende hovedaksei-fiksturet (10), der er forankrede pa haceliens bund-

ramme (2). 

1. 5 8, Hovedeksei-fikstur.(10), ifelge krav 7, k e n d
y

 e teg ne t v e d , at 

der imellem naceilens bundramme (2) o den imod (Jnne tilvendende side (25) at 

de forste bjmikeformede konsolier (2) og n rmest rotoriasen (24), findes i Bet 

mindste n aktuator (36), iiviiken aktuator (3$) er forskydelig imellem n ferste 

passiv yderposition og en aktiv yderposition hvor flangeelementet (24) forskydes 

2 0 verlikalt. 
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Sammendrag 

Der angives et hovedaksel-fikstur (10) til fikser€rig af hovedakslen (4) p  en 
vindmoile ved gennemforelse af montage- og reparationsarbejder tung-e de-le at 
vindmollen arrangeret i nacelien pa ‘,,indoller.„ hyliket fikstur (10) opdelt et antal 
sektioner for montering pa stabile k 

m 
onstruktionsdele (2)„ der forefindes c e vind 

moOes nacelle, herunder necellens bundrarnme (2). 
Hovedaksel-fiksturet (10) omfatter justerbare trykdome (18) med tryksko 

(20), der rnedforer at fiksturet 10 bliver anvendel€gt uanset geonnetr€en af Moved_.
I akslen (4) pa en vindmelle, og sAledes, at dette kan monteres uden cat fiksere rota-

ren (8). liovedaksef-fiksturet (10) omfatter tillige faciliteter (40) montering af hen-
holdsvis en letvmgtskran (12), og en selvophejsende kran (14) med et jordbaseret 
spit: saint erg rotor las (24), der i kombination med til hovedaksel-fikstUret (10) he-
rende aktuatorer ($6) imellem hovedaksel-fiksturet (10) og bundrammen (2), rned-

fore=, at det er muligt at forskyde hovedakslen (4) og hovedaksellejet (38) vertikalt 
fra dettes leje i nacellen til, at lejet kan serviceres eller adskif₹es. 
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The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

DETAILED ACTION 

Priority 

Acknowledgment is made of applicant's claim for foreign priority based on an 

application filed in Denmark on 10/07/2014. It is noted, however, that applicant has not 

filed a certified copy of the PA 2014 00573 application as required by 37 CFR 1.55. 

Drawings 

New corrected drawings in compliance with 37 CFR 1.121(d) are required in this 

application because the line resolution of the drawing is not fine enough to clearly see 

the features of the instant invention. In addition, the numerals in the drawing are 

handwritten which makes the drawing appear to be informal. Applicant is advised to 

employ the services of a competent patent draftsperson outside the Office, as the U.S. 

Patent and Trademark Office no longer prepares new drawings. The corrected drawings 

are required in reply to the Office action to avoid abandonment of the application. The 

requirement for corrected drawings will not be held in abeyance. 

Claim Interpretation 

The following is a quotation of 35 U.S.C. 112(f): 

(f) Element in Claim for a Combination. — An element in a claim for a combination may be 
expressed as a means or step for performing a specified function without the recital of 
structure, material, or acts in support thereof, and such claim shall be construed to cover the 
corresponding structure, material, or acts described in the specification and equivalents 
thereof. 

The following is a quotation of pre-AIA 35 U.S.C. 112, sixth paragraph: 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 95 of 349



Application/Control Number: 15/517,288 Page 3 

Art Unit: 3722 

An element in a claim for a combination may be expressed as a means or step for performing 
a specified function without the recital of structure, material, or acts in support thereof, and 
such claim shall be construed to cover the corresponding structure, material, or acts 
described in the specification and equivalents thereof. 

Use of the word "means" (or "step for") in a claim with functional language 

creates a rebuttable presumption that the claim element is to be treated in accordance 

with 35 U.S.C. 112(f) (pre-AIA 35 U.S.C. 112, sixth paragraph). The presumption that 

35 U.S.C. 112(f) (pre-AIA 35 U.S.C. 112, sixth paragraph) is invoked is rebutted when 

the function is recited with sufficient structure, material, or acts within the claim itself to 

entirely perform the recited function. 

Absence of the word "means" (or "step for") in a claim creates a rebuttable 

presumption that the claim element is not to be treated in accordance with 35 U.S.C. 

112(f) (pre-AIA 35 U.S.C. 112, sixth paragraph). The presumption that 35 U.S.C. 112(f) 

(pre-AIA 35 U.S.C. 112, sixth paragraph) is not invoked is rebutted when the claim 

element recites function but fails to recite sufficiently definite structure, material or acts 

to perform that function. 

Claim elements in this application that use the word "means" (or "step for") are 

presumed to invoke 35 U.S.C. 112(f) except as otherwise indicated in an Office action. 

Similarly, claim elements that do not use the word "means" (or "step for") are presumed 

not to invoke 35 U.S.C. 112(f) except as otherwise indicated in an Office action. 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of 35 U.S.C. 112(b): 

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 
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The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 9 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which the inventor or a joint inventor, or for pre-AIA the applicant regards 

as the invention. 

3. Claim 9 recites "The main shaft fixture (10) according to claim 1, further 

comprising a multi-part needle bearing, roller bearing, ball bearing (46) comprised of .." 

(lines 1-3). It is unclear if the limitation includes all of a needle bearing, roller bearing, 

and ball bearing, or just one of the three types of bearings. For the purpose of 

examination, examiner has interpreted it means "a multi-part needle bearing, roller 

bearing, or ball bearing comprised of ...". 

Claim Rejections - 35 USC § 103 

4. 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-AIA 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 
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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. 

Page 5 

6. Claims 1-4, 6-8, and 10 is/are rejected under 35 U.S.C. 103 as being 

unpatentable over Signore et al. (US 2012/0141292) in view of Weaver et al. (EP 

1748182). 

7. Regarding claim 1, Signore discloses a main shaft fixture 128 for fixation of a 

main shaft 24 on a wind turbine during execution of installation and repair work on 

heavy parts of a wind turbine, where the fixture is divided up into a number of sections 

for mounting on stable structural parts in a nacelle in a wind turbine, including the 

bottom frame 16 of the nacelle, wherein the main shaft fixture comprises at least three 

torque clamps 244, substantially symmetrical located around a center axis of the main 

shaft, to facilitate coupling a restraint assembly 136 to the main shaft to limit a 

movement of the main shaft. (Figs. 1-9, Paragraphs 22, 53-56) 

8. Signore does not disclose at least three radial displaceable pressure mandrels, 

and a tap shoe is provided on a first end of the pressure mandrel. However, Weaver 

discloses a shaft restraining member 400 attached to a bed plate of a wind turbine. The 

shaft restraining member includes hydraulic or mechanic operated friction brakes 518. 

The clamping action of brakes 518 resists torque from rotor shaft 402. The hydraulic or 

mechanic brake may comprise cylinders supported on brake support flange 519 of the 

shaft restraining member. (Figs. 4-5, Paragraphs 16-19) Therefore, it would have been 

obvious to one with ordinary skill in the art before the effective filing date of the claimed 

invention to modify the torque clamps of Signore to be hydraulic or mechanical operated 
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such that its radial position can be adjusted to fit the main shaft with desired friction. 

Signore as modified by Weaver teaches that at least radial displaceable pressure 

mandrels, first ends of said pressure mandrels the main shaft and are furnished with a 

tap shoe (the torque clamps), and wherein said pressure mandrels a displaceable 

between a passive, withdrawn lockable position where the tap shoes are configured to 

be located at a distance from the surface of the main shaft and an advanced lockable 

position where the tap shoes are configured to be engaged with the main shaft. 

9. Regarding claim 2, Signore as modified discloses the main shaft fixture further 

comprising mounting facilities for a self-hoisting crane having winch located on a ground 

surface near a foot of the wind turbine. Although Signore does not specifically mention 

mounting facilities for a self-hoisting crane, it is noted that the structure of the main shaft 

fixture is capable for mounting with a self-hoisting crane, such as by using a chain or a 

cable connected between the crane and the main shaft fixture. 

10. In addition, a claim containing a "recitation with respect to the manner in which a 

claimed apparatus is intended to be employed does not differentiate the claimed 

apparatus from a prior art apparatus" if the prior art apparatus teaches all the structural 

limitations of the claim. Ex part Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) 

11. Regarding the intended use limitation "mounting facilities for a self-hoisting 

crane", it is noted that the prior art used in the rejection is capable of being used for this 

function. 
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12. Regarding claim 3, for the same reasons as set forth in claim 2 above, Signore 

as modified also teaches the main shaft fixture further comprising mounting facilities for 

a lightweight crane. 

13. Regarding claim 4, Signore as modified by Weaver teaches the pressure 

mandrels are provided with actuators (hydraulic or mechanical operated) for displacing 

and retaining the tap shoes in the passive position and the active position, respectively, 

alternatively in a selectable position between the passive and the active position. 

14. Regarding claim 6, Weaver teaches a slideway lining 520 (Teflon) is located 

between the opposing sides of the surface of the main shaft and tap shoes (the inner 

end the brake) (Fig. 5, Paragraph 18). Therefore, it would have been obvious to one 

with ordinary skill in the art before the effective filing date of the claimed invention to 

modify the tap shoes 244 of Signore to have a Teflon lining as taught by Weaver to 

allow rotation of the main shaft above a predetermined torque. 

15. Regarding claim 7, as set forth in claim 6 above, the slideway lining 520 is 

configured so that the opposing free ends of the tap shoes facing the main shaft are 

provided with a slide plate 520 (Teflon) which in the active advanced position is 

engaged with the main shaft. 

16. Regarding claim 8, the slideway linings 520 are a multi-part slide plate 

cooperating with the main shaft for mounting on the main shaft, where the multi-part 

slide plate in a mounted (clamped or engaged) position on the main shaft cooperates 

with the tap shoes. 
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17. Regarding claim 10, the main shaft fixture further comprising a rotor lock 134 for 

fixation of the rotor of the wind turbine. (Figs. 5-8, Paragraphs 22 and 54) 

18. Claim 5 is/are rejected under 35 U.S.C. 103 as being unpatentable over Signore 

in view of Weaver, and further in view of Borden (US 1,853,255). 

19. Regarding claim 5, Signore as modified does not disclose " the pressure 

mandrels are comprised of threaded bolts having opposing free ends that face the main 

shaft and are furnished with tap shoes, and wherein said threaded bolts cooperate with 

threaded holes in respective sections of the fixture." However, Borden discloses a work 

holder comprising three mandrels 5, 6, 7 for clamping a work piece. The mandrel is 

threaded at an inner end 5a which passes through a corresponding threaded hole in the 

body 1 of the work holder. (Figs. 1-3, p. 1 lines 32 - 59) Therefore, it would have been 

obvious to one with ordinary skill in the art before the effective filing date of the claimed 

invention to modify the mechanical operated pressure mandrel of Signore as modified to 

be threaded bolts for adjusting the clamping force or size depending on the diameter of 

the main shaft with low cost and ease. 

Allowable Subject Matter 

20. Claim 9 would be allowable if rewritten to overcome the rejection(s) under 35 

U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 2nd paragraph, set forth in this Office action 

and to include all of the limitations of the base claim and any intervening claims. 
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21. Claims 11 and 12 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. 

Conclusion 

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

applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHWEN-WEI SU whose telephone number is (571)272-

4998. The examiner can normally be reached on 9:00 AM - 6:00 PM. 

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, SUNIL K. SINGH can be reached on (571)272-3460. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 
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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 http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/CHWEN-WEI SU/ 
Examiner, Art Unit 3722 

/ERIC A. GATES/ 
Primary Examiner, Art Unit 3722 
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Bordkran (52) mit einem Gestell (53) und einem Last-
aufnahmeorgan (62) auf, wobei das Gestell (53) des 
Bordkrans (52) zum Anhangen sowohl des Generators 
(36) als auch des Getriebes (32) an dem Lastaufnah-
meorgan (62) an dem Maschinengehause (18) beweg-
bar gefuhrt ist, in der Bodenwand (48) des radial vom 
Turm (14) abstehenden Maschinengehauseteils (24) ei-
ne Offnung (50) ausgebildet ist, und die Offnung (50) in 
der Bodenwand (48) derart bemessen ist, dass durch 
sie hindurch mittels des Bordkrans (52) sowohl der Ge-
nerator (36) als auch das Getriebe (32) hindurch beweg-
bar ist. 
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Beschreibung 

[0001] Die Erfindung betrifft eine Windkraftanlage so-
wie ein Verfahren zum Austausch der Hauptkomponen-
ten des Maschinengehauses einer Windkraftanlage mit-
tels bordeigenen Mitteln. 
[0002] Fur die Montage einer Windkraftanlage sind 
entweder sehr groBe Krane erforderlich, urn das Ma-
schinengehause (auch Gondel genannt) als Ganzes zu 
heben (Gewichte bis zu 100 t bei heutigen Gondeln), 
oder die Hauptkomponenten des Maschinengehauses 
werden einzeln auf den Turm gehoben. Bei den Haupt-
komponenten handelt es sich in erster Linie um den Ro-
tor, bestehend aus Rotornabe mit mindestens einem 
Rotorblatt, die Hauptwelle mit Wellenlagerung, den Ge-
nerator und das zwischen Welle und Generator geschal-
tete Getriebe. Diese Hauptkomponenten bilden den 
Triebstrang der Windkraftanlage. Wie bei der Montage, 
so ist auch beim Austausch einer dieser Hauptkompo-
nenten sowie fur die Montage und den Austausch des 
Rotors ein Kran erforderlich. 
[0003] Dieses Problem verscharft sich in dem Augen-
blick, in dem das Gewicht der Gondel an die Grenzen 
der Krankapazitat kommt bzw. diese iiberschreitet oder 
Windkraftanlagen in weniger stark industrialisierten 
Landern, in denen beispielsweise mobile Krane nicht so 
ohne weiteres zur Verfugung stehen, betrieben werden. 
Hier bietet es sich an, die Windkraftanlage mit einem 
bordeigenen Kransystem zu versehen, wie es in der AT-
PS 401674 beschrieben ist. Dabei ist jedoch zu beach-
ten, dass diese Bordkransysteme fur die derzeit weit 
verbreiteten WKA-Konzepte ungeeignet sind oder sehr 
stabil und damit schwergewichtig ausgebildet sein mus-
sen, urn die einzelnen Komponenten bei aus dem Ge-
hause auskragendem Kran ablassen und anheben zu 
konnen. 
[0004] In DE 196 47 515 Al und DE 197 41 988 Al 
werden Verfahren zum Aufbau einer Windkraftanlage 
beschrieben, bei denen zum Aufbau des Turms durch 
Aufeinandersetzen einzelner Turmsegmente ein langs 
dieser hochfahrbarer Kran verwendet wird, der 
schlieBlich auch das Maschinengehause und dessen 
Hauptkomponenten zur Turmspitze befordert. Aus DE 
28 23 525 Al ist schlief3lich bekannt, das Maschinen-
gehause mittels Seile, die ausgehend von einer am Bo-
den des Turms angeordneten Winde Ober Umlenkrollen 
am oberen Ende des Turms zurfick nach unten gefiihrt 
sind, anzuheben. 
[0005] Es ist bereits auf der Fachmesse "Substain '99 
- The World Sustainable Energy Fair" (25. bis 27. Mai 
1999) von der Anmelderin Windenergie erstmals der of-
fentlichkeit ein Konzept vorgestellt worden, bei dem der 
Generator mittels eines bordeigenen Kransystems 
durch eine Offnung in der Bodenwand des Maschinen-
gehauses aus diesem heraus abgelassen bzw. in die-
ses hineinbefordert wird. Bei diesem Konzept besteht 
allerdings noch das Problem, dass im Falle eines Ge-
triebeschadens das Getriebeweiterhin mittels eines ex-

ternen Krans nach oben aus dem Maschinengehauses 
herausgehoben bzw. von oben in das Maschinengehau-
se hinein abgesenkt werden muss. 
[0006] Der Erfindung liegt die Aufgabe zugrunde, eine 

5 Windkraftanlage zu schaffen, die unter Beibehaltung ei-
nes bewahrten Maschinenkonzeptes derart konstruiert 
ist, dass die einzelnen Bordkomponenten des Maschi-
nengehauses auf einfachere Weise mittels eins bordei-
genen Kransystems getauscht bzw. montiert werden 

10 konnen. 
[0007] Zur Losung dieser Aufgabe wird mit der Erfin-
dung eine Windkraftanlage nach Anspruch 1 verge-
schlagen. 
[0008] Wie bei einerWindkraftanlage iiblich, befinden 

15 sich in bzw. an einem auf einem Turm angeordneten 
Maschinengehause eine Welle mit mindestens einem 
Wellenlager, ein Getriebe, ein Generator und ein Rotor. 
Diese Komponenten (nachfolgend auch als Hauptkom-
ponenten bezeichnet) bilden den Triebstrang der Wind-

20 kraftanlage und sind entlang einer Achse des Maschi-
nengehauses nebeneinanderliegend und untereinan-
der mechanisch verbunden angeordnet. Wahrend die 
Welle aus der einen Seite des Maschinengehauses her-
ausragt, befindet sich das Getriebe innerhalb des Ma-

25 schinengehauses im wesentlichen in Verlangerung des 
Turms, wahrend der Generator in einem radial vom 
Turm abstehenden Teil des Maschinengehauses unter-
gebracht ist. An der Welle ist der Rotor mit einer Nabe 
befestigt, von der mindestens ein Rotorblatt radial ab-

30 steht. Unterhalb des Generators befindet sich in der Bo-
denwand des Maschinengehauses eine Offnung. Fer-
ner befindet sich in dem Maschinengehause der erfin-
dungsgemaBen Windkraftanlage ein Bordkransystem, 
das insbesondere als schwenkbares und/oder verfahr-

35 bares Portalkransystem ausgebildet ist. 
[0009] ErfindungsgemaB ist die Offnung in der Bo-
denwand des Maschinengehauses derart bemessen, 
dass man durch diese Offnung sowohl den Generator 
als auch bei nicht vorhandenem Generator, also bei 

40 noch nicht montiertem oder bereits demontiertem oder 
von der Offnung weggeschobenem Generator, das Ge-
triebe hindurchtransportieren kann. Zu diesem Zweck 
lasst sich der Bordkran derart manovrieren, dass sich 
gegebenenfalls nach dem Ablassen oder Verschieben 

45 des Generators das Getriebe innerhalb des Gehauses 
bis Ober die Bodenwandoffnung bewegen und alsdann 
durch die Bodenwandoffnung ablassen lasst. Der urn-
gekehrte Vorgang findet dann beim Einbau des Getrie-
bes statt. 

50 [0010] Mit der Erfindung wird also vorgeschlagen, die 
Offnung in der Bodenwand des Maschinengehauses fur 
das Getriebe bzw. nicht nur fur die Montage, den Einbau 
und den Ausbau des Generators, sondern auch fur das 
Getriebe zu nutzen. 

55 [0011] Urn das Volumen des Maschinengehauses 
trotz Unterbringung eines bordeigenen Kransystems re-
lativ klein zu halten, ist gemaB einer vorteilhaften Wei-
terbildung der Erfindung vorgesehen, in der Oberseite 
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des Maschinengehauses eine Offnung vorzusehen, die 
mit einer oder mehreren Klappen verschlossen und ge-
6ffnet werden kann. Noch vorteilhafter ist es, wenn mit-
tels entsprechender Klappen- bzw. Deckelkonstruktio-
nen sich die gesamte obere Maschinengehausehalfte 
aufklappen lasst. Der Bordkran kann dann aus einer 
Parkposition, in der er abgeklappt oder auf andere Wei-
se eine nur geringe Bauh6he aufweist, in eine Arbeits-
position aufgerichtet werden, in der er oben aus dem 
Maschinengehause durch die Offnung herausragt. Ein 
seitliches Herauskragen des Bordkrans zur Seite und/ 
oder nach hinten aus dem Maschinengehause ist je-
doch nach der Erfindung nicht vorgesehen, da der Ge-
nerator und das Getriebe Ober die Bodenwand6ffnung 
aus dem Maschinengehause abgelassen bzw. bis in 
dieses angehoben werden. 
[0012] Das Maschinengehause der erfindungsgema-
Ben Windkraftanlage ist ferner mit einer vorzugsweise 
neben dem Generator angeordneten Kranluke verse-
hen, durch das hindurch das Gestell des Krans oder zu-
mindest das Seil bis auBerhalb des Maschinengehau-
ses bewegbar ist. Hierdurch lassen sich samtliche Ne-
benaggregate des Maschinengehauses, wie beispiels-
weise KOhler, Olpumpen, Azimutantriebe usw., nach un-
ten ablassen bzw. nach oben anheben. Um zu vermei-
den, dass Komponenten beim Ablassen durch Windtur-
bulenzen an den Turm schlagen, werden diese Kompo-
nenten zweckmal3igerweise durch geeignete 
Vorrichtungen, wie beispielsweise ein gespanntes 
Stahlseil oder eine aul3en an der Turmwand montierte 
Fah rungsschiene gefuhrt. 
[0013] Der Antrieb des Zugorgans, bei dem es sich 
insbesondere um ein Seil handelt, kann in dem Maschi-
nengehause untergebracht sein. Um hierfOr im Maschi-
nengehause jedoch keinen Platz zur Verfugung stellen 
zu mussen, ist es zweckmaBig, eine Seilwinde oder der-
gleichen Lastzugorganantrieb am Fundament bzw. am 
unteren Ende des Turms anzuordnen, um dann das Seil 
durch den Turm bzw. aul3en am Turm vorbei bis oben 
in das Maschinengehause zu fuhren. Die Winde wird 
dann fur die Dauer der Montagetatigkeit montiert (Ko-
stenersparn is). 
[0014] Durch den Ober die gesamte Lange des Ge-
hauses (betrachtet in axialer Richtung des Triebstrangs) 
bewegbaren Bordkran der erfindungsgemaBen Wind-
kraftanlage ist es darOber hinaus moglich, mit diesem 
Bordkran auch die Welle und das Hauptwellenlager ab-
zulassen bzw. in das Maschinengehause zu heben. Bei-
des kann sowohl Ober die Bodenwandoffnung als auch 
Ober die Vorderseite des Maschinengehauses (dort, wo 
der Rotor angeordnet ist) erfolgen. Der zuletzt genannte 
Fall macht es erforderlich, dass der Bordkran derart ver-
fahrbar bzw. verschwenkbar ist, dass er Ober die Vor-
derseite des Gehauses auskragt. Dies hat darOber hin-
aus den Vorteil, dass der Bordkran nun auch fur die 
Montage und den Austausch des Rotors verwendet 
werden kann. Die Montage des Rotors kann namlich 
nun so erfolgen, dass zunachst die Nabe angehoben 

und an der Welle befestigt wird, um danach das minde-
stens eine Rotorblatt oder samtliche Rotorblatter ein-
zeln anzuheben und an der Nabe zu befestigen. Die 
gleichen Verfahrensschritte erfolgen in umgekehrter 

5 Reihenfolge bei der Abnahme des Rotors. Sofern kein 
Rotor an der Welle angebracht ist, lasst sich diese bei 
Ober die Vorderseite auskragbarem Kransystem ggf. 
nach vorheriger Entfernung des Hauptlagers oder mit 
diesem zusammen ablassen und anheben. 

10 [0015] Weiterhin ist es zweckmaBig, den Kran bei 
montiertem Rotor zum Anheben bzw. Ablassen der Ein-
bauten der Nabe (beispielsweise Rotorblattverstell-sy-
stem) einzusetzen. 
[0016] Nachfolgend wird anhand der Zeichnung ein 

15 Ausfuhrungsbeispiel der Erfindung naher erlautert. An-
hand der einzelnen Fign. 1 bis 6 werden dabei schema-
tisch der Aufbau des Maschinengehauses und die ein-
zelnen Verfahrensschritte fur den Austausch der Haupt-
komponenten des Maschinengehauses und des Rotors 

20 dargestellt. Dabei ist zu beachten, dass die einzelnen 
Verfahrensschritte in umgekehrter Reihenfolge bei der 
Montage und beim Einbau der Hauptkomponenten bzw. 
des Rotors ablaufen. Die Fign. 7 bis 9 zeigen weitere 
Alternativen von Windkraftanlagenkonstruktionen und 

25 der Montage sowie Demontage des Rotors. 
[0017] In Fig. 1 ist der prinzipielle Aufbau einer Wind-
kraftanlage 10 gemaB einem bevorzugten Ausfuh-
rungsbeispiel schematisch dargestellt. Auf einem Fun-
dament 12 befindet sich der Turm 14, an dessen oberem 

30 Ende ein Maschinengehause 18 um eine vertikale Dreh-
achse 20 drehbar gelagert ist. Das Maschinengehause 
18 weist eine quer zur Vertikalachse 20 gerichtete Lang-
serstreckung 22 auf und steht mit seinem Gehauseteil 
24 radial vom Turm 14 ab. An dem vorderen Ende 26 

35 des Maschinengehauses 18 befindet sich in diesem das 
Hauptlager 27 fur die Welle 28, an der der Rotor 29 be-
festigt ist. Der Rotor 29 weist eine Nabe 30 mit im Re-
gelfall ein, zwei oder drei Rotorblattern 31 auf. Die Welle 
28 ist mechanisch mit einem Getriebe 32 verbunden, 

40 das Ober eine schnelllaufende Welle 34 mit einem Ge-
nerator 36 verbunden ist. Optional befinden sich in dem 
Maschinengehause 18 ein Transformator 38 sowie di-
verse Schaltschranke 40. 
[0018] Der Generator 36 steht auf FOBen 42, u nter de-

45 nen zwei quer zur Langserstreckung 22 verlaufende 
Quertraversen 44 angeordnet sind. Die Quertraversen 
44 sind von unten an zwei in Langserstreckung 22 ver-
laufenden und voneinander beabstandeten Langstra-
gern 46 des Maschinengehauses 18 befestigt. Unter-

50 halb der Quertraversen 44 und der Langstrager 46 be-
findet sich in der Bodenwand 48 des Maschinengehau-
ses 18 eine Boden6ffnung 50, die derart bemessen ist, 
dass der Generator 36 sich durch diese Offnung hin-
durch in das Maschinengehause 18 hinein- bzw. aus 

55 dem Maschinengehause 18 herausbewegen lasst. 
[0019] Alternativ zur Lagerung des Generators auf 
Quertragern kann dieser auch direkt an dem Getriebe 
32 angeflanscht sein. 
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[0020] Die Beforderung des Generators 36 aus dem 
Maschinengehause 18 heraus bzw. in dieses hinein er-
folgt mittels eines bordeigenen als Schwenkportalkran 
ausgebildeten Krans 52, der ein Gestell 53 mit zwei 
schwenkbaren Kranarmen 54 aufweist. In Fig. 1 ist der 
Bordkran 52 in seiner Parkposition dargestellt, in der er 
vollstandig in dem Maschinengehause 18 unterge-
bracht ist. Bei 56 sind in Fig. 1 Scharnierachsen fur zwei 
Deckelklappen 58 des Maschinengehauses dargestellt, 
die symmetrisch zur Langserstreckung 22 angeordnet 
sind. Durch Aufklappen dieser Deckelklappen 58 ist das 
Maschinengehause 18 nach oben hin geoffnet, so dass 
nun der Schwenkportalkran 52 aufgerichtet werden 
kann (s. Fig. 2). Unten am Fundament 12 des Turms 14 
lasst sich eine Seilwinde 60 montieren, von der ein Seil 
62 im Turm oder auBen am Turm 14 vorbei bis in das 
Maschinengehause 18 und von dort Ober eine Umlen-
krolle 64 bis zum oberen Ende 66 der Kranarme 54 ver-
lauft. Zum Ablassen des Generators 36 wird der 
Schwenkportalkran 52 derart verschwenkt, dass die 
oberen Enden 66 seiner Arme 54 oberhalb des Gene-
rators 36 angeordnet sind. Nun kann der Generator 36 
durch die Boden6ffnung 50 hindurch abgelassen bzw. 
angehoben werden. 
[0021] Die Montage bzw. der Austausch des Getrie-
bes 32 kann dann erfolgen, wenn sich der Generator 36 
noch nicht im Maschinengehause 18 befindet oder 
wenn er zur Seite oder nach hinten von der Boden6ff-
nung 50 in eine Zwischenposition wegbewegt ist oder 
sich in seiner Betriebsposition auBerhalb der Bodenoff-
nung befindet. Die Offnung 50 in der Bodenwand 48 ist 
namlich derart bemessen, dass das Getriebe 32, das im 
Regelfall groBere Dimensionen quer zur Langserstrek-
kung 22 des Gehauses aufweist, ebenfalls durch diese 
Offnung 50 hindurch transportiert werden kann. Der 
Transport des Getriebes 32 innerhalb des Maschinen-
gehauses 18 erfolgt dabei durch entsprechende Ver-
schwenkung der Kranarme 54. Je nach Ausfuhrung der 
Lagerung der Welle 28 (namlich unter Einschluss des 
Getriebes als zweiter Lagerpunkt - sogenannte Drei-
punktlagerung) kann es erforderlich sein, die Welle mit-
tels einer Wellenniederhaltevorrichtung 70 zu fixieren, 
bevor das Getriebe 32 demontiert werden kann. 
[0022] In den Fign. 2 und 3 sind Verzurrungen 68, z. 
B. handelsubliche Schwerlast-Kettenzuge, dargestellt, 
mit denen der Schwenkportalkran 52 einerseits am Ma-
schinengehause 18 und andererseits an der Nabe 30 
des Rotors 29 arretierbar ist. Der Schwenkportalkran 52 
kann anstelle dieser Verzurrungen bzw. zusatzlich zu 
diesen Verzurrungen Ober Hydraulikstempel-/Zylinder-
Einheiten verfugen, mit denen sich die Kranarme 54 ver-
schwenken lassen. 
[0023] Durch Verschwenken der Kranarme 54 in 
Richtung des vorderen Endes 26 des Gehauses 18, bis 
die Enden 66 der Kranarme 54 Ober den Rotor 29 vor-
stehen, lasst sich der Schwenkportalkran 52 auch zur 
Montage sowie Demontage des Rotors 29 einsetzen. In 
der Darstellung gemaB Fig. 4 wird zunachst jedes ein-

zelne Rotorblatt 31 abgenommen, wobei man jeweils 
dasjenige Rotorblatt 31 montiert bzw. demontiert, das 
vertikal nach unten weisend an der Nabe 30 angebracht 
ist bzw. anzubringen ist. Nachdem auf diese Weise 

5 samtliche Rotorblatter 31 abgenommen sind, lasst sich 
die Nabe 30 ablassen (s. Fig. 5). Nachdem dies erfolgt 
ist, kann nun das Hauptwellenlager 27 ggf. mit der 
Hauptwelle 28 mittels des Schwenkportalkrans 52 ab-
gelassen werden. Damit wird also die letzte Hauptkom-

10 ponente des Maschinengehauses 18 ebenfalls mit Hilfe 
des Schwenkportalkrans 52 abgelassen bzw. angeho-
ben. 
[0024] Bei der erfindungsgemaBen Windkraftanlage 
10 lassen sich also samtliche in der Hohe befindlichen 

15 Komponenten durch bordeigene Mittel montieren bzw. 
demontieren. Dies stellt einen ganz entscheidenden 
Vorteil dar, wenn man die Windkraftanlage an Standor-
ten aufbauen will, an denen externe Krane nicht so ohne 
weiteres verfugbar sind. Hier sei auch das Anwen-

20 dungsgebiet der Offshore-Anlagen genannt, bei denen 
bisher mit Schiffskranen gearbeitet wird, die Bewegun-
gen des Schiffsrumpfs ausgleichen mussen, um die 
Hauptkomponenten montieren bzw. demontieren zu 
konnen. 

25 [0025] In Fig. 7 ist schematisch eine alternative Kon-
struktion einer Windkraftanlage 10' mit Zweiblattrotor 
gezeigt. Soweit die in Fig. 7 gezeigten Teile der Wind-
kraftanlage 10' denjenigen der Windkraftanlage 10 der 
Fign. 1 bis 6 gleichen bzw.funktionsmaBig entsprechen, 

30 sind sie mit den gleichen Bezugszeichen versehen. 
[0026] In Fig. 7 ist der Aufbau des Maschinengehau-
ses 18 so gewahlt, dass die Bodenoffnung 50 entweder 
gar nicht oder lediglich teilweise von dem Generator 36 
in dessen Betriebsposition Eiberdeckt ist. Im erstge-

35 nannten Fall kann der Generator 36 in seiner Betriebs-
position auBerhalb der Bodenoffnung 50 verbleiben, 
wenn das Getriebe 32 ausgetauscht werden muss. Im 
zweitgenannten Fall ist es erforderlich, den Generator 
36 aus seiner Betriebsposition, in der er teilweise die 

40 Bodenoffnung 50 iiberdeckt, in eine Zwischenposition 
innerhalb des Maschinengehauses 18 zu verschieben, 
so dass dann die Bodenoffnung 50 freigelegt ist, um das 
Getriebe 32 auszutauschen. 
[0027] Fig. 7 zeigt ein Maschinengehause 18 mit ei-

45 nem als Portalkran 52' ausgefuhrtem Kransystem, das 
eine auf dem Gestell 53 verfahrbare Laufkatze 55 auf-
weist. Um bei einem derartigen Portalkransystem auch 
noch vor dem Rotor 29 arbeiten zu 'carmen, weist das 
Gestell 53 zwei Schwenkarme 54 auf, die an dem Ge-

50 stell 53 schwenkbar gelagert sind. Alternativ konnen die 
schwenkbaren Arme 54 auch als aus dem Gestell 53 
teleskopierbare Schienen ausgebildet sein, auf denen 
dann die Laufkatze 55 bis Ober und vor dem Rotor 29 
verfahrbar ist. 

55 [0028] Je nach Gewicht und GroBe des Rotors 29 
lasst sich dieser entweder als Einheit in einer Horizon-
talstellung (s. Fig. 8) oder in Einzelteilen in einer Verti-
kalstellung (s. Fig. 9) montieren bzw. demontieren. Im 
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letztgenannten Fall ist es erforderlich, dass der Portal-
kran 52' an seinem bis Ober und vor dem Rotor 29 ver-
schwenkbaren vorderen Ende "gegabelt" ist, so dass 
die beiden Schwenkarme 54 beidseitig des hochstehen-
den Rotorblatts 31 angeordnet sind. 

PatentansprOche 

1. Windkraftanlage mit 

einem Turm (14), 
einem an dem Turm (14) urn eine Vertikalachse 
(20) drehbaren Maschinengehause (18) zur 
Aufnahme zumindest einer Welle (28) mit min-
destens einem Wellenlager (27), eines Getrie-
bes (32) und eines Generators (36), die unter-
einander mechanisch verbunden sind, wobei 
das Maschinengehause (18) einen radial vom 
Turm (14) abstehenden Gehauseteil (24) auf-
weist, 
einem Rotor (29) mit einer mit der Welle (28) 
verbundenen Nabe (30) und mit mindestens ei-
nem von dieser abstehenden Rotorblatt (31), 
und 
einem im Maschinengehause (18) angeordne-
ten Bordkran (52,52') mit einem Gestell (53) 
und einem Lastaufnahmeorgan (62), wobei 

das Gestell (53) des Bordkrans (52,52') 
zum Anhangen sowohl des Generators 
(36) als auch des Getriebes (32) an dem 
Lastaufnahmeorgan (62) an dem Maschi-
nengehause (18) bewegbar gefiihrt ist, 
in der Bodenwand (48) des radial vom 
Turm (14) abstehenden Maschinengehau-
seteils (24) eine Offnung (50) ausgebildet 
ist, und 
die Offnung (50) in der Bodenwand (48) 
derart bemessen ist, dass durch sie hin-
durch mittels des Bordkrans (52,52') so-
wohl der Generator (36) als auch das Ge-
triebe (32) hindurch bewegbar ist. 

2. Windkraftanlage nach Anspruch 1, dadurch ge-
kennzeichnet, dass der obere Teil des Maschinen-
gehauses (18) zumindest bereichsweise abnehm-
bar und/oder auf- bzw. abklappbar ist. 

3. Windkraftanlage nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dass das Gestell (53) des Bord-
krans (52,52') derart bewegbar in dem Maschinen-
gehause (18) angeordnet ist, dass an das Lastauf-
nahmeorgan (62) sowohl das mindestens eine Wel-
lenlager (27) als auch die Welle (28) anhangbar und 
bewegbar ist. 

4. Windkraftanlage nach einem der Anspriiche 1 bis 

3, dadurch gekennzeichnet, dass das Gestell (53) 
des Bordkrans (52,52') derart bewegbar in dem Ma-
schinengehause (18) angeordnet ist, dass an das 
Lastaufnahmeorgan (62) sowohl ein Rotorblatt (31) 

5 als auch die Nabe (30) - mit oder ohne dem minde-
stens eine Rotorblatt (31) - anhangbar ist. 

5. Windkraftanlage nach einem der Anspriiche 1 bis 
4, dadurch gekennzeichnet, dass der Bordkran 

10 (52,52') als Schwenkportalkran mit verschwenkba-
ren Armen (54) und/oder als verfahrbarer Portal-
kran ausgebildet ist. 

6. Windkraftanlage nach einem der Anspriiche 1 bis 
15 5, dadurch gekennzeichnet, dass zum Anheben 

und Absenken des Lastaufnahmeorgans (62) eine 
Winde (60) vorgesehen ist, die am FuB des Turms 
(14) anbringbar ist, und dass sich das Lastaufnah-
meorgan (62) von der Winde (60) aus in oder an 

20 dem Turm (14) bis in das Maschinengehause (18) 
hinein erstreckt. 

7. Verfahren zum Ausbau des Getriebes einer Wind-
kraftanlage, die in einem an einem Turm drehbar 

25 angebrachten Maschinengehause untergebracht 
sind, wobei das Maschinengehause eine auBerhalb 
des Turms (14) angeordnete Bodenoffnung (50) 
aufweist, fiber der sich innerhalb des Maschinen-
gehauses (18) gegebenenfalls der Generator (36) 

30 zumindest teilweise befindet, wobei bei dem Ver-
fahren 

mittels eines in dem Maschinengehause (18) 
untergebrachten verfah r- und/oder ver-

35 schwenkbaren Bordkrans (52,52') zunachst 
der Generator (36) demontiert oder entweder 
durch die Bodenoffnung (50) des Maschinen-
gehauses (18) abgelassen oder innerhalb des 
Maschinengehauses (18) von der Bodenoff-

40 nung (50) wegbewegt wird, 
anschlieBend mittels des Bordkrans (52,52') 
das Getriebe (32) innerhalb des Maschinenge-
hauses (18) bis Eiber die Bodenoffnung (50) be-
wegt wird und 

45 danach durch die Bodenoffnung (50) das Ge-
triebe (32) mittels des Bordkrans (52,52') abge-
lassen wird 
oder 
mittels des Bordkrans (52,52') das Getriebe 

50 (32) direkt Ober die Bodenoffnung (50) des Ma-
schinengehauses (18) bewegt und durch die 
Bodenoffnung (50) abgelassen wird. 

8. Verfahren zum Einbau des Getriebes einer Wind-
55 kraftanlage, die in einem an einem Turm drehbar 

angebrachten Maschinengehause untergebracht 
sind, wobei das Maschinengehause eine auBerhalb 
des Turms (14) angeordnete Bodenoffnung (50) 
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aufweist, Ober der sich innerhalb des Maschinen-
gehauses (18) gegebenenfalls der Generator (36) 
zumindest teilweise befindet, wobei bei dem Ver-
fahren 

mittels eines in dem Maschinengehause (18) 
untergebrachten verfahr- und/oder ver-
schwenkbaren Bordkrans (52,52') zunachst 
das Getriebe (32) durch die Boden6ffnung (50) 
des Maschinengehauses (18) in dieses geho-
ben wird, 

danach mittels des Bordkrans (52,52') das 
Getriebe (32) innerhalb des Maschinenge-
hauses (18) bis zu seiner Einbaustelle von 
der Bodenoffnung (50) wegbewegt wird 
und 
anschlieBend mittels des Bordkrans 
(52,52') der Generator (36) entweder durch 
die Bodenoffnung (50) hindurch in das Ma-
schinengehause (18) gehoben wird oder 
innerhalb des Maschinengehauses in sei-
ne Betriebsposition verschoben wird, 
oder 
mittels des Bordkrans (52,52') das Getrie-
be (32) bei in seiner Betriebsposition be-
findlichen Generator (36) durch die Boden-
offnung (50) hindurch in das Maschinenge-
hause (18) gehoben wird. 

9. Verfahren zum Ausbau des Hauptlagers einer Wel-
le einer Windkraftanlage, die in einem an einem 
Turm drehbar angebrachten Maschinengehause 
(18) untergebracht ist, wobei an der Welle ein Rotor 
mit einer Nabe und mit mindestens einem von die-
ser abstehenden Rotorblatt angebracht ist, wobei 
bei dem Verfahren 

mittels eines in dem Maschinengehause (18) 
untergebrachten verfahr- und/oder ver-
schwenkbaren Bordkrans (52,52') zunachst 
der Rotor (29) abgelassen wird und 
danach mittels des Bordkrans (52,52') das min-
destens eine Lager (27) der Welle (28) zusam-
men mit der Welle (28) oder das mindestens 
eine Lager (27) und die Welle (28) getrennt 
nacheinander abgelassen werden. 

10. Verfahren nach Anspruch 9, dadurch gekennzeich-
net, dass zum Ablassen des Rotors (29) mittels des 
Bordkrans (52,52') zunachst das mindestens eine 
Rotorblatt (31) oder die einzelnen Rotorblatter (31) 
abgelassen wird bzw. werden und anschlieBend 
mittels des Bordkrans (52.52') die Nabe (30) abge-
lassen wird. 

11. Verfahren zum Anbau des Rotors einer Windkraft-
anlage an einer an einem Lager (27) gelagerten 

Welle (28), die beide in einem an einem Turm dreh-
bar angeordneten Maschinengehause unterge-
bracht sind, wobei bei dem Verfahren 

5 mittels eines in dem Maschinengehause (18) 
untergebrachten verfahr- und/oder ver-
schwenkbaren Bordkrans (52,52') zunachst 
das Lager (27) oder die Welle (28) oder beide 
gemeinsam in das Maschinengehause (18) ge-

10 hoben werden und 
danach mittels des Bordkrans (52,52') der Ro-
tor (29) angehoben wird. 

12. Verfahren nach Anspruch 11, dadurch gekenn-
15 zeichnet, dass zum Anheben des eine Nabe (30) 

und mindestens ein Rotorblatt (31) aufweisenden 
Rotors (29) mittels des Bordkrans (52,52') zunachst 
die Nabe (30) angehoben und an der Welle (28) be-
festigt wird und anschlieBend mittels des Bordkrans 

20 (52,52') das mindestens eine Rotorblatt (31) oder 
die Rotorblatter (31) einzeln angehoben und an der 
Nabe (30) befestigt wird bzw. werden. 

25 

30 

35 

40 

45 
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55 
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(54) Method and apparatus for replacing objects mounted on horizontal shafts in elevated 
locations 

(57) An apparatus (400) for stabilizing a shaft (402) 
in an essentially horizontal position while an anchoring 
object (300) at one end (602) of the shaft is replaced 
without removal of an object (104) at the opposite end 
(604) of the shaft that would otherwise tend to destabilize 
the shaft from its essentially horizontal position includes 

104 

22 

106 

106 
400. 40 

401 

1O

402 

600 

a half-spool member (401) configured to clamp above 
and around the shaft to resist torque around a rotor (104), 
under supports (500) configured to attach to the half-
spool member and clamp an underside of the shaft below 
the half-spool member, and a hydraulic or mechanical 
brake (518) configured to resist torque on the shaft when 
the brake is engaged. 
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Description 

[0001] This invention relates generally to the servicing of apparatus in elevated locations. The methods and apparatus 
are particularly useful for servicing wind turbine generators, and more particularly to methods and apparatus that assist 

5 in the removal replacement of gearboxes in wind turbine generators without requiring the removal of blades from the 
wind turbine generator. However, the methods and apparatus described herein are not limited to servicing of wind 
turbines, and can be used to replace various types of objects on horizontal shafts in elevated locations. 
[0002] Generally, a wind turbine includes a rotor having multiple blades. The rotor is mounted within a housing or 
nacelle positioned on top of a truss or tubular tower. Utility grade wind turbines (i.e., wind turbines designed to provide 

10 electrical power to a utility grid) can have large rotors (e.g., 30 or more meters in diameter). Blades on these rotors 
transform wind energy into a rotational torque or force that drives one or more generators. In many wind turbine config-
urations, these generators are rotationally coupled to the rotor through a gearbox. The gearbox is or can be used to step 
up the inherently low rotational speed of the turbine rotor for the generator to efficiently convert mechanical energy to 
electrical energy. The electrical energy so produced is fed into a utility grid. 

15 [0003] Although they are built to be quite reliable, gearboxes are mechanical devices that experience wear while in 
use. Also, even though gearboxes are mounted in a housing or nacelle and thus are protected from direct exposure to 
the elements, gearboxes can indirectly experience stress from extreme environmental conditions because of their cou-
pling to large rotors. Thus, it will come as no surprise that gearboxes in wind turbines require occasional replacement. 
[0004] In at least one known method for replacing a gearbox in a wind turbine, a crane is required to lift the gearbox 

20 out of an open nacelle. However, removing the gearbox also removes the object holding the end of the main shaft in 
place. In a typical wind turbine in a wind farm, a large rotor is fastened to the other end of the main shaft. This rotor has 
several long, heavy blades attached to a hub, so to prevent the main shaft from bending or the rotor from becoming 
tilted, the blades have to be removed from the rotor before the gearbox is removed. The sheer size of the wind turbines 
makes servicing difficult and expensive, as at the 65 to 80 meter height of some wind turbines used in generator farms, 

25 a large crane is required. Two cranes are required in some cases, because the entire rotor set must be removed in some 
cases and brought to the ground. A second crane is used to grab the bottom blade of the rotor and to "tail it out," i.e., 
make it flat in the air so that it can be set on the ground. 
[0005] In some present wind turbine designs, the secondary bearing is the gearbox. A rotor having a mass of 76,000 
pounds (34,466Kg) produces an upward lift of about 56,000 pounds (25,400Kg) at the gearbox. 

30 [0006] Thus, known methods of replacement or servicing of a gearbox in a wind turbine are expensive and labor-
intensive. 
[0007] Some aspects of the present invention therefore provide a method for replacing a first object in an apparatus 
at an elevated location, wherein the first object anchors a first end of an essentially horizontal shaft in the apparatus and 
wherein a weight of a second object at a second, opposite end of the shaft tends to destabilize the shaftfrom its essentially 

35 horizontal position when the first object is not present. The method includes lifting a shaft-restraining member or members 
to the apparatus, fastening the shaft-restraining member or members to the apparatus to thereby restrain the shaft from 
tilting when the first object is removed from the apparatus, removing the first object from the apparatus with the shaft-
restraining member or members fastened to the apparatus, re-anchoring the first end of the shaft with a replacement 
object, and removing the shaft-restraining member or members from the apparatus after the shaft is re-anchored by the 

40 replacement object. 
[0008] In another aspect, the present invention provides an apparatus for stabilizing a shaft in an essentially horizontal 
position while an anchoring object at one end of the shaft is replaced without removal of an object at the opposite end 
of the shaft that would otherwise tend to destabilize the shaft from its essentially horizontal position. The apparatus 
includes a half-spool member configured to clamp above and around the shaft to resist torque around the rotor, under 

45 supports configured to attach to the half-spool member and clamp an underside of the shaft below the half-spool member, 
and a hydraulic or mechanical brake configured to resist torque on the shaft when the brake is engaged. 
[0009] In yet another aspect, the present invention provides an apparatus for stabilizing a shaft in an essentially 
horizontal position while an anchoring object at one end of the shaft is replaced without removal of an object at the 
opposite end of the shaft that would otherwise tend to destabilize the shaft from its essentially horizontal position. The 

50 apparatus includes a half-spool member having a mounting ear or flange configured to attach to a mounting flange of 
a bearing or journal of the shaft, and a semi-annular member configured to mount between and attach to an end of the 
half-spool member and a flange or hub of the shaft. The half-spool member and the semi-annular member are configured 
to bolt together, and the semi-annular member is configured to bolt to a flange of the shaft. 
[0010] It will thus be seen that various configurations of the present invention not only allow replacement of a heavy 

55 elevated object, e.g., a gearbox in a wind turbine, with only one crane, without removing the shaft that it is on or the hub 
or blades of a rotor at the opposite end of the shaft from the gearbox. 
[0011] Various aspects and embodiments of the present invention will now be described with reference to the accom-
panying drawings, in which: 
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Figure 1 is a perspective view of a wind turbine ready to have a gearbox replaced. 

Figure 2 is a flow chart representative of steps performed in some configurations of the present invention. 

Figure 3 is a perspective view of a wind turbine in a partial stage of disassembly. 

Figure 4 is a perspective view of the wind turbine of Figure 1 showing the removal of some of the components therein 
and the insertion of a shaft-restraining member as practiced in some configurations of the present invention. 

10 Figure 5 is an exploded view of a portion of the wind turbine of Figure 4, showing mounting details of the shaft-
restraining member shown in Figure 4 and additional shaft-restraining members. 

15 

Figure 6 is a perspective view of the wind turbine of Figure 4 showing the gearbox removed and an end of the shaft 
exposed. 

Figure 7 is a partial perspective view of part of a shaft of a wind turbine, showing another configuration of shaft-
restraining members (i.e., a rotor locks) of the present invention. 

Figure 8 is a cross-sectional perspective view of the shaft, the shaft-restraining members, and a journal or bearing 
20 of the shaft of Figure 7. 

Figure 9 is a cross-sectional view of a bolt configuration suitable for affixing a shaft-restraining member to a main 
bearing housing. 

25 [0012] More than one Figure must be referenced simultaneously to achieve a complete understanding of certain 
aspects of the present invention. To assist the reader, where possible, the first digit of a reference numeral for an item 
matches the first figure number in which the corresponding item is first described (but not necessarily the first figure in 
which the item appears). All further references to that item use that same reference numeral, even when describing 
other figures. 

30 [0013] In some configurations of the present invention, an object (sometimes referred to herein as a "first object") is 
replaced in an apparatus in an elevated location. The first object anchors a first end of an essentially horizontal rotatable 
shaft in the apparatus. Another object (sometimes referred to herein as a "second object") at a second, opposite end of 
the shaft is present and tends to destabilize the shaft from its essentially horizontal position when the first object is not 
present. Some configurations of the present invention provide a temporary stabilization of the horizontal shaft that permits 

35 replacement of the first object without removal of the second object during the replacement procedure. In some config-
urations of the present invention, the apparatus is a wind turbine, the first object is a gearbox of the wind turbine, and 
the replacement object is a replacement gearbox. In some configurations, a locking or clamping arrangement is provided 
that holds the horizontal main shaft at winds up to 25 meters per second, or over 50 miles per hour. However, in many 
configurations, for safety reasons, the replacement of the gearbox is limited to conditions in which winds are not more 

40 than 8 meters per second, or about 18 miles per hour. In addition, many wind turbine configurations in which gearboxes 
are replaced have three blades on their rotors. Some configurations of the present invention rotate the blades so that 
one blade is pointed straight down and the other blades are in a rabbit ear configuration. In addition, in some configurations 
of the present invention, the blades are pitched at an angle to avoid rotational torque on the rotor based upon the 
prevailing wind direction and/or the wind turbine itself is yawed for the same purpose. 

45 [0014] More particularly and referring to Figure 1, flow chart 200 of Figure 2, and Figure 3, in some configurations of 
the present invention, a gearbox 300 of a wind turbine 100 is removed using a single crane 102 that is deployed 202 to 
a repair site. Wind turbine 100 comprises a rotor 104 having at least one blade 106. In the most common configuration, 
rotor 104 has three blades 106, but configurations of the present invention are not limited to rotor configurations having 
a specific number of blades. Wind turbine 100 also comprises a nacelle 108 that is mounted atop a tower 110. Nacelle 

50 108 houses various mechanical and electrical components of wind turbine 100, including gearbox 300. Nacelle 108 
comprises a cowling 112, a top portion 114 of which is removed 204 at least in part by maneuvering hook 116 on crane 
102 to a handle, hook, or other protuberance or opening of top portion 114 configured for the purpose, and lifting top 
portion 114 off. In many configurations, in addition to the steps discussed herein, bolts are removed to uncap pillow 
blocks, and after the pillow blocks are removed, a transmission and a yaw motor are both removed. 

55 [0015] Figure 3 is an illustration of nacelle 108 of wind turbine 100 with cowling top portion 114 removed. Other 
components of wind turbine 100 that interfere with the installation of a shaft-restraining collar (to be described below) 
are also removed, for example, oil cooler 302, as shown schematically in Figure 4. To provide better visibility of com-
ponents within nacelle 108. the bottom portion 120 of cowling 112 has been omitted from Figure 3. However, it is not 
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necessary to remove bottom portion 120 in many configurations of the present invention. 
[0016] Referring to Figure 2 and Figure 4, a shaft-restraining member or members 400 is then lifted 206 into place 
using crane 102 and hook 116. A hole or a handle 404 can be provided in member or members 400 to facilitate lifting. 
In some configurations of the present invention, shaft-restraining member or members comprise a half-spool member 

5 401 that is used to restrain rotating shaft 402 (sometimes referred to herein as "main shaft") from tilting from its horizontal 
position when gearbox 300 is removed from wind turbine 100 without the removal of rotor 104. In some configuration of 
the present invention and referring to Figure 5, shaft-restraining members 400 include under support members 500 that 
are mounted under main shaft 402. Half-spool member 401 and under support members 500 are configured in some 
configurations of the present invention to also inhibit rotation of shaft 402 due to wind on rotor 104 during at least a time 

10 before gearbox 300 is removed until after a replacement gearbox re-anchors shaft 402 in place. 
[0017] Referring to Figures 2, 4, and 5, half-spool member 401 is fastened to wind turbine 100, for example, by bolting 
it 208 in place. For example, in some configurations of the present invention, half-spool member 401 includes mounting 
wings 502 on opposite sides, although only one mounting wing 502 is visible in Figure 5. Each mounting wing 502 is 
configured to receive a bolt 504 therethrough to slidably engage under support members 500 until they are adjusted 

15 into position to support an underside of main shaft 402 and bolts 504 tightened. (In some configurations, bolts 504 are 
tightened onto spacers that are not shown in the Figures so that main shaft 402 is supported underneath by curved 
sections of under support members 500.) Also, each mounting wing 502 in some configurations is held in place using 
a channel clamp 506 having a U-shaped channel 508 that attaches onto a bedplate (not explicitly shown in Figure 5) of 
wind turbine 100. Each channel clamp 506 is bolted to a respective mounting wing 502 at both ends of half-spool member 

20 401. An additional stiffening plate 510 is bolted to flanges 512 protruding from spool ends 514 and 516 of half-spool 

member 401. 
[0018] Hydraulic or mechanically operated friction brakes 518 are provided in some configurations to clamp main shaft 
402 and thereby inhibit rotation of shaft 402. In some configurations, brakes 518 are provided on opposing brake support 
flanges 519 extending in an essentially axial direction from an end 516 of half-spool member 401. For example, brakes 

25 518 comprise opposing cylinders each supported by one of the opposing brake support flanges 519. The hydraulic or 
mechanical clamping action of brakes 518 around main shaft 402 resists torque from rotor 104. (In some configurations, 
mechanical clamping action is or can be provided electromechanically.) 
[0019] In some configurations, shaft-restraining members 400 are configured to allow for rotation of rotor 104 during 
high wind speed events that may occur during replacement of gearbox 300 to prevent damage to wind turbine 100 or 

30 the danger of heavy components that might shear off in such conditions. For example, surfaces 520 are Teflon(TM)-cov-
ered or provided with roller bearing surfaces in some configurations that allow rotation of shaft 402 above a predetermined 
torque. 
[0020] In some configurations and referring to Figure 6, one or more yaw motors 600 are then secured 210 to main 
shaft 402 to prevent rotation of rotor 104. A yaw motor 600 may be located on each side of main shaft 402. Gearbox 

35 300 is then removed 212 by uncoupling it from main shaft 402 and lowering itto the ground using crane 102. A replacement 
gearbox 300 is lifted using crane 102, put in place in nacelle 108 and attached 214 to main shaft 402, thereby re-anchoring 
first end 602 of shaft 402. Shaft-restraining member 400, which was fastened to wind turbine 100 to resist the tendency 
of shaft 402 to destabilize by tilting due to the weight of rotor 104 on second end 604 of shaft 402, is then removed 216 
and lowered to the ground, using crane 102 as necessary. Top portion 114 of cowling 112 can then lifted up and reattached 

40 to complete the servicing of wind turbine 100. 
[0021] In some configurations of the present invention and referring to Figures 7 and 8, shaft-restraining members 
are somewhat differently configured. For example, shaft-restraining members 700 in some configurations of the present 
invention comprise a somewhat differently configured half-spool member 701 having mounting ears or flanges 702 and 
a semi-annular member 704. Semi-annular member 704 is configured to mount between and fastened to an end 800 

45 of half-spool member 701 using one or more bolts 802 tightened through holes 804 proximate the periphery of semi-
annular member 704 and holes 806 through a periphery of end 800 of half-spool member 701. Semi-annular member 
704 is also configured to mount onto a mounting flange 808 of shaft 402, or in some configurations, to hub 122 of rotor 
104 (see Figure 1). 
[0022] More particularly, in some configurations, mounting flange 808 of shaft 402 comprises a trumpeted section 

50 having countersunk holes 810 that accommodate the heads of bolts (not shown in Figure 8) that fasten hub 122 to flange 
808. One or more of these bolts are removed and replaced with longer bolts 816 that are used to fasten semi-annular 
member 704 to mounting flange 808 on a side opposite hub 122 (not shown in Figure 8), but many bolts are not removed. 
These bolts do not interfere with semi-annular member 704 because their heads are recessed into countersunk holes. 
In other configurations, holes are countersunk in semi-annular member 704 rather than in mounting flange 808 to allow 

55 a side of semi-annular member 704 to firmly contact flange 808. In either type of configuration, hub 122 and blades 106 
need not be removed during the replacement of gearbox 300. 
[0023] In some configurations and referring to Figures 7 and 9, half-spool member 701 is placed over main shaft 402, 
and more particularly over journal or bearing 710. Mounting ears or flanges 702 of half-spool member 701 are configured 

4 
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to rest atop mounting flanges 706 of a journal or bearing 710 around main shaft 402. For example, internally threaded 
bolts 900 are threaded onto a threaded end of existing bolts 708 that extend beyond nuts 904 that fasten mounting 
flanges 706 to bedplate 902 (not shown in Figure 7). In this manner, half-spool member 701 is fastened to bedplate 902 
of wind turbine 100. Slots 712 in mounting flanges 706 and in a cylindrical body portion 714 of half-spool member 701 

5 provide clearance for gusset plates 716 of journal or bearing 710 to pass through. 
[0024] By fastening semi-annular member 704 to mounting flange 806, half-spool member 701 to semi-annular member 
704, and half-spool member 701 to mounting flanges 706 or to bolts 708 therein, shaft 402 is effectively restrained from 
tilting and its rotation effectively inhibited. Gearbox 300 can then be safely removed and replaced. 
[0025] In some configurations and referring again to Figure 8, semi-annular member 704 also includes one or more 

Y0 axially extending protuberances 812 such as a tooth, a key, or a wedge (for simplicity hereinafter, the term "tooth" is 
used generically to refer to protuberance 812). Tooth 812 engages an appropriately shaped gap 814 in a circumference 
of mounting flange 808 to effectively inhibit rotation of shaft 402. Some configurations provide more than one tooth 812, 
each engaging an appropriately shaped notch 814. Some configurations include one or more teeth 812 in addition to 
bolts 812 to fasten semi-annular member 704 to flange 808. Some configurations have one or more teeth 812 and do 

15 not use bolts 812 to fasten semi-annular member 704 to flange 808. 
[0026] It will thus be appreciated that various configurations of the present invention not only allow replacement of a 
heavy elevated object, e.g., a gearbox in a wind turbine, with only one crane, without removing the shaft that it is on or 
the hub or blades of a rotor at the opposite end of the shaft from the gearbox. 
[0027] While the invention has been described in terms of various specific embodiments, those skilled in the art will 

20 recognize that the invention can be practiced with modification within the spirit and scope of the claims. 

PARTS LIST 

[0028] 
25 

wind turbine 100 

crane 102 

rotor 104 

blades 106 
30 at least one blade 106 

nacelle 108 

tower 110 

cowling 112 

35 cowling top portion 114 
hook 116 

cowling bottom portion 120 

hub 122 

flow chart 200 
40 deploy crane to repair site 202 

remove cowling 204 

lift prop shaft restraining collar 206 

lift channel clamps into place with crane and attach with bolts 208 

45 secure anti-rotation pin to prop shaft collar 210 
uncouple gear box from prop shaft and lower to ground 212 

reattach crane to new gear box, lift into place and attach to prop shaft 214 

remove anti-rotation pin, remove channel clamps, remove restraining collar and lower respectively using crane 216 

gearbox 300 
50 oil cooler 302 

shaft-restraining member or members 400 

half-spool member 401 

main or rotating shaft 402 

55 hole or handle 404 

under support members 500 
mounting wings 502 
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(continued) 

bolts 

channel clamp 

5 U-shaped channel 

stiffening plate 
flanges 

spool end 

another spool end 
10 

brakes 

opposing brake support flanges 
surfaces 

yaw motor 

15 first end of shaft 

second end of shaft 

shaft-restraining members 
half-spool member 

mounting ears or flanges 
20 semi-annular member 

mounting flanges 
mounting flanges 

a journal or bearing 

25 slots 

cylindrical body portion 

gusset plates 

end of half spool member 

bolts 
30 holes 

mounting flange 

countersunk holes 
tooth or protuberance 

35 
gap or notch 

an appropriately shaped notch 

longer bolts 
internally threaded bolts 

bedplate 
40 nuts 

Claims 

504 

506 

508 

510 
512 

514 

516 

518 

519 
520 

600 

602 

604 

700 
701 

702 

704 

706 
706 

710 

712 

714 

716 

800 

802 

802 

808 

810 
812 

814 

814 

816 
900 

902 

904 

45 1. A method for replacing a first object (300) in an apparatus (100) at an elevated location, wherein the first object 
anchors a first end (602) of an essentially horizontal shaft (402) in the apparatus and wherein a weight of a second 
object (104) at a second, opposite end (604) of the shaft tends to destabilize the shaft from its essentially horizontal 
position when the first object is not present, said method comprising: 

50 lifting (206) a shaft-restraining member or members (400) to the apparatus; 
fastening (208) the shaft-restraining member or members to the apparatus to thereby restrain the shaft from 
tilting when the first object is removed from the apparatus; 
removing (212) the first object from the apparatus with the shaft-restraining member or members fastened to 
the apparatus; 

55 re-anchoring (214) the first end of the shaft with a replacement object (300); and 
removing (216) the shaft-restraining member or members from the apparatus after the shaft is re-anchored by 
the replacement object. 
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2. A method in accordance with Claim 1 wherein the shaft is a rotating shaft, and said method further comprises (210) 
inhibiting rotation of the shaft from a time before said removal of the first object and said re-anchoring of the first of 
the shaft. 

5 3. A method in accordance with Claim 2 wherein said apparatus is a wind turbine (100), the first object is a gearbox 
(300), the second object is a rotor (104) of the wind turbine, and the replacement object is a replacement gearbox 
(300). 

4. A method in accordance with Claim 3 wherein the apparatus is a wind turbine generator (100) having a rotor (104), 
10 said lifting the restraining member to the apparatus further comprises utilizing a crane (102) to lift at least one of the 

restraining members (400), and said replacing the first object is performed without removing the rotor from the wind 
turbine generator. 

5. A method in accordance with any preceding Claim wherein the-shaft is a rotating shaft (402), the apparatus is a 
15 wind turbine (100), the first object is a gearbox (300), the second object is a rotor (104) of the wind turbine, the 

replacement object is a replacement gearbox (300), and the shaft-restraining member or members comprise a half-
spool member (401), wherein said fastening the shaft-restraining member or members to the apparatus further 
comprises mounting half-spool member over the shaft and fastening the half-spool member to a bedplate (902) of 
the wind turbine. 

20 

6. An apparatus (400) for stabilizing a shaft (402) in an essentially horizontal position while an anchoring object (300) 
at one end (602) of the shaft is replaced without removal of an object (104) at the opposite end (604) of the shaft 
that would otherwise tend to destabilize the shaft from its essentially horizontal position, said apparatus comprising: 

25 a half-spool member (401) configured to clamp above and around the shaft to resist torque around a rotor (104); 
under supports (500) configured to attach to the half-spool member and clamp an underside of the shaft below 
the half-spool member; and 
a hydraulic or mechanical brake (518) configured to resist torque on the shaft when the brake is engaged. 

30 7. An apparatus in accordance with Claim 6 wherein at least said half-spool member and said under supports comprise 
surfaces (520) configured to allow rotation of the shaft above a predetermined torque. 

8. An apparatus in accordance with Claim 6 or Claim 7 wherein said half-spool member comprises mounting wings 
(502), and said apparatus furthercomprises channel clamps (506) configured to clamp to a bed frame of the apparatus 

35 and bolt to said mounting wings. 

9. An apparatus in accordance with any one of Claims 6 to 8 wherein said half-spool member further comprises: 

mounting wings (502) on opposite sides of the half-spool member; and 
40 opposing brake support flanges (519) extending axially from ends of the half-spool member; 

and further wherein said brakes comprise opposing cylinders each supported by one of said opposing brake 
support flanges. 

10. An apparatus (700) for stabilizing a shaft (402) in an essentially horizontal position while an anchoring object (300) 
45 at one end (602) of the shaft is replaced without removal of an object (104) at the opposite end (604) of the shaft 

that would otherwise tend to destabilize the shaft from its essentially horizontal position, said apparatus comprising: 

a half-spool member (701) having a mounting ear or flange (702) configured to attach to a mounting flange 
(706) of a bearing or journal (710) of the shaft; 

50 a semi-annular member (704) configured to mount between and attach to an end of the half-spool member 
(800) and a flange or hub (808) of the shaft; 
said half-spool member and said semi-annular member configured to bolt together, and said semi-annular 
member configured to bolt to a flange of the shaft. 

55 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED 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 NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/517,288 04/06/2017 

25570 
Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive 
Suite 500 
McLean, VA 22102 

Title:MAIN SHAFT FIXTURE 

Publication No.US-2017-0306930-Al 
Publication Date:10/26/2017 

Per E. Fenger 400517-20003 
CONFIRMATION NO. 1448 

PUBLICATION NOTICE 

NOTICE OF PUBLICATION OF APPLICATION 

O0000000950356 7 

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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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, VirgLnia 22313-1450 
www.uspto.gov 

APPLICATION 
NUMBER 

FILING or 
371(c) DATE 

GRP ART 
UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/517,288 04/06/2017 740 

25570 
Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive 
Suite 500 
McLean, VA 22102 

400517-20003 12 1 
CONFIRMATION NO. 1448 

FILING RECEIPT 

11111111111111111111111111A14111111jillli 

Date Mailed: 07/18/2017 

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections 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 

Inventor(s) 
Per E. Fenger, Terndrup, DENMARK; 

Applicant(s) 
LIFTRA IP APS, Aalborg SV, DENMARK; 

Assignment For Published Patent Application 
LIFTRA IP APS, Aalborg SV, DENMARK 

Power of Attorney: The patent practitioners associated with Customer Number 25570 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/DK2015/000040 10/06/2015 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
DENMARK PA 2014 00573 10/07/2014 No Access Code Provided 
DENMARK PA 2015 00527 09/04/2015 No Access Code Provided 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

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: 07/14/2017 

page 1 of 3 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 152 of 349



The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/517,288 

Projected Publication Date: 10/26/2017 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

MAIN SHAFT FIXTURE 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider 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 
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). 
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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 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+1-202-482-6800. 
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Substitute for Form PTO-875 
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SEARCH FEE 
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EXAMINATION FEE 
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* If the entry in column 1 is less than the entry in column 2, write "0" in column 
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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 
Akxandria, Virg[Ilia 22313-1450 
www.uspto.gov 

U.S. APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO. 

15/517,288 

25570 
Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive 
Suite 500 
McLean, VA 22102 

Date Mailed: 07/18/2017 

Per E. Fenger 400517-20003 
INTERNATIONAL APPLICATION NO. 

PCT/DK2015/000040 
LA. FILING DATE PRIORITY DATE 

10/06/2015 10/07/2014 

CONFIRMATION NO. 1448 
371 ACCEPTANCE LETTER 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a 
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for 
national patentability examination in the United States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above. A Filing Receipt will be 
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE 
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2) 
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of 
the above identified application is the international filing date of the international application (Article 11(3) and 35 
U.S.C. 363) 

04/06/2017 
DATE OF RECEIPT OF 35 U.S.C. 

371(c)(1) and (c)(2) REQUIREMENTS 

The following items have been received: 

• Indication of Small Entity Status 
• Copy of the International Application filed on 04/06/2017 
• Copy of the International Search Report filed on 04/06/2017 
• Preliminary Amendments filed on 04/06/2017 
• Information Disclosure Statements filed on 04/06/2017 
• Inventor's Oath or Declaration filed on 04/06/2017 
• Request for Immediate Examination filed on 04/06/2017 
• U.S. Basic National Fees filed on 04/06/2017 
• Substitute Specification filed on 04/06/2017 
• Authorize Access to Search Results filed on 04/06/2017 
• Priority Documents filed on 04/06/2017 
• Power of Attorney filed on 04/06/2017 
• Authorization to Permit Access filed on 04/06/2017 
• Application Data Sheet (37 CFR 1.76) filed on 04/06/2017 

page 1 of 2 

FORM PCT/DO/EO/903 (371 Acceptance Notice) 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 156 of 349



Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

TONI M HOOD 

Telephone: (571) 272-3654 
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WI PO 
WORLD 
INTELLECTUAL PROPERTY 
ORGANIZATION 

DOCUMENT MADE AVAILABLE UNDER THE 
PATENT COOPERATION TREATY (PCT) 

International application number: PCT/DK2015/000040 

International filing date: 06 October 2015 (06.10.2015) 

Document type: Certified copy of priority document 

Document details: Country/Office: DK 
Number: PA 2014 00573 
Filing date: 07 October 2014 (07.10.2014) 

Date of receipt at the International Bureau: 12 October 2015 (12.10.2015) 

Remark: Priority document submitted or transmitted to the International Bureau in compliance with Rule 
17.1(a),(b) or (b-bis) 

34, chemin des Golombettes 
121 1 Geneva 20, Switzerland 
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WIPO 
Digital Access Service 
(DAS) 

WORLD 
INTELLECTUAL PROPERTY 
ORGANIZATION 

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT IN A 
DIGITAL LIBRARY 

The International Bureau certifies that a copy of the patent application indicated 
below has been available to the WIPO Digital Access Service since the date of 
availability indicated, and that the patent application has been available to the 
indicated Office(s) as of the date specified following the relevant Office code: 

Document details: Country/Office: DK 

Filing date: 07 Oct 2014 (07.10.2014) 

Application number: PA 2014 00573 

Date of availability of document: 12 Oct 2015 (12.10.2015) 

The following Offices can retrieve this document by using the access code: 

JP, US, SE, KR, ES, GB, AU, IB, CN, Fl 

Date of issue of this certificate: 17 Oct 2015 (17.10.2015) 
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Den foreliggende opfindelse angar et hovedaksel".fkst. .€r til vindmoller til tik-

sering at hovedakslen pa vindmolle ved gennemforelse at montage- og repara-

tionsarbejder pa tunge del e at vindmollen arrangeret nacellen pa vindmoller, 

ket fikstur opdelt et antal sektioner for minter ing pa stabile konstruktionsdele, der 

forefindes vindmolles nacelle, her under nacelles s bundramme. 

\red gennemforelse of montage og reparationsarbejder i nacellen pa vind-

moller: er der :Ate hehov ter a foretage f€kserrng at vindmollens hovedaksei, teks: 

ved sk og servicering at vindmolles gearkasse„ generator, eller ved udskiftning af 

dennes hovedlejer, eller andre tunge konstruktionsdele der foref€aides nacelien 

err vindmolle, Wevnte komponenter der er indbyrdes forbundne og forankrede til 

nacellens bundramme, er i samiet tilstand stabile, men nar der skal foretages en 

adskilleise ved reparation og sevicering at moiler), opstar der statisk ustabilitet og 

ubalance, der kan rnedfore at moilent konstruktionsdele beskadiges, derfor er der 

15 et be-nov for at fiksere vindmollens hovedaksel. 

Hidtil her dat v;*ret nadvendigt at standse dye, bremse demise at og 

fiksere rotoren med er# rotorlas, og derefter montere et egentligt -fikstur til fasthol-

delse at hovedaksien„ hvorefter servicering af komponenterne vindmollens nacel-

20 le ken finde sted. Imidlertid er dot uhensigtsmailssigt at skulle driften at 

vindmollen imens montage at hovedakselAksturet finder sted„ idet sfilstand at 

vindmollen r den tid der medgar tr, montage at fiksturet, medfore€ et ikke ubetyde--

ligt driftstab form at manglende produceret energi (strom), Yderfigere er de kend-

te hovedaksel-fiksturer relativt utleksible r forhold til akselgeometri, hvilket betyder 

25 at der i praksis :eel konstrueres of oplagres tiln rtnelsesvis lie sa mange for-

skeilige fikaturer, sam der forekommer tenikellige akseigeoMetrier, hvilket er 

uhensigtsmenalgt, Desudan er a.nvendelse of selvophejsende kroner, hvis spil er 

plaoeret jordovertladen nwr =liens tam under udbredelse, det anvendelsen 

herd rummer store bespareiser i omkostningsniveauet til service-ring at vindmoiter, 

30 idet anvendelse at store mobilkraner handtering at ovennvnte store og tunge 

komponenter, overfledingores, Dette medforer imidiertid behov -for faciliteter tll 

forankring of den seivophejsende kran m€e'd detjordbaserede spa i nacellen. Yder-

ligere fordrer dot selvopheisende spit dog tilstedevalreise at en letvmgtskram til 
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ophejsning af kastetblokke m,m.. der skal forankres nacellen eller va vindmol-
lens vmger, hvilket stiller krav om faciliteter for montage at letweatskranen. 

Oct e€ saledes opfindeisens formal at angive et hovedaksel-fikstur, der tlgo-
deser e€? mere inverse anvendelse E forhoid til akseigeometri, der endvidere ikke 
tordrer standsning og fiksering at vindmollens hOvedaksel, 

Det er endvidere optindelsens formai c t angive €ht hovedaksel-fikstur £
yderligere frembyder fariliteter for montage af en seivophejs,,nde kran, med et 

jordbaseret spil, 

1 0 

Oct er ved opfindelsen indset, at dette er muligt vie€. et hovedaksefikstur af 
den indiedningsvist angivne art. corn er kende.tegnet wed, at hovedaksel-fiksturet 
omfatte.r i yet mindste ire, fonrinsvist fire, i hovedsaoen, omkring hovedakslens 

centerekse symmetrisk placerede, radiait forskydelige trykdome, hvis imod hoved-
1 5 aksien vendende ender er forsynede med tryksko, og hviike trykdome er forskyde-

ige imellem enpassiv, tilbagetrukket position hvor trykskoene er lokaliseret i of 

staid fra aksel overfiaden, og en aktiv fremckudt lasbar positio€"t hs,for trykskoene 

er i anfi,eo med hovedakslen, 

2 0 Hewed opnas- betragtelig fleksibititet med hensyn tit hovedaksel-fiksturets 

anvendelse til fiksering af hoveclaksier med forskellig geometd 3 ₹ vindmotier, idet 
aiene graders at -forskydeligheden af trykdomene og sterretse€i af hovedaksel-

fiksturet er begra msende for anvendeligheden heraf, Hovedaksel-fiksturet er sale-

des bade anvendeligt tit fiksering af cylinderformede akster med forskellige diamet-
2 re: og til fiksering at aksler med konisk Paco€ Hovedakse-l-fiksturet tfoloe .opfindel-

sen er fierdelt, og kan monteres iii taste konstruktionsdele, fottrinsvist nacellens 

bundramme, mens vindmollens rotor er i drift. 

den hensigt at kunne anvende et seivophejsende kran, med et 3j 
spil sa.mmen med hovedaksel-fiksturet opfindelsen., kan at dette omfatte 
monteringsfaciliteter for en selvophesjsende lira€i, hvis spit er placeret p jordover-
fladen vinolmoilens fod. 
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Herved opiv.,is den fordet, at etabie€ing af faciliteter t€i fiksering at vindmoilens 
hovedaksel, sanit etabler€n at monteringsfactitteter for den selvophejsende kran 
med et jordbaseret spit, finder steel samtidigt, hviiket sparer arb..ejdsgange oo 
pads, hvilket er at star vigtiohed, idet pladstorholdene i needier) i en vindmolle 
oftest er sparsomme, og yderligere, at. savel hovedakselAksturet som monterings-
faciliteterne for en seivophejseride kran nacellen, normalt benytter de samme 
Paste konstniktionsdele nacellen tit forankring, 

1.0 

den hensigt at sikre en tet og hurtig etablering at den seivophelsende kran, 
hvilket fo€drer op.hejsning at kastetblokke med wirer- hidrerende fra det jordbasere-
de spit med en letvmgtskran, de€ monteres pd stabile konstruktionsdeiei nacellen, 
kan novedaksel-fiksturet omfafte monterinostaciliteter for en letvgtskran, 

den hensigt at stkre en hurtig fiksering at hovedaksie€f med hovedakset-
2 5 fikstu€•et ifolge optindelsen, kan trykdornene were forsynede med aktuatorer for 

forskydning og fastholdelse at ttykskoene henhoidsvis den pass€ve s€tion og 
den aktive position, alternativt ei vaigfri position imellem den passive og den akti-
ve position. Herved opniis en tidsbesparels.e ved forskydning at trykakoene imel-
tem den passive position OQ den aktive position, trykket an imod hovedaksiens 

2. 0 everflade. 

en mere enket udforelsesform at novedaksektiksturet, ifeige opfindelsen, 
kan trykdornene udgeres at gevindskame bolts hvis imod hovedaksion vendende 
frie ender er forsynede med byksko, hviike oevindskarne boite samv€rker med ge-

2 5 vindskarne huller i relevante sektioner at fiksturet Herved kan trykdornene med 

trykskoene ved mantel drojning at de gevinds.k6rne forskydes imettem den 
passive position og den active position, 

i den hensigt at kunne fiksere rotoren pa vindmatien efter de nee er bremset. 
3 op, ken hovedaksel-fiksturet, ifolge opfindelsen omfatte ei rotorlas, for fiksering at 

vindmottens rotor, 

i eri foretrukket udferelsesform at rotorlasen udgeres denne of en flange, 

hvis bolteirkel geome`€i modsvarer eta boitoirkel geometri pia rotoren, hviiken flange 
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endeme er fastgjort til den forste ends at to parallett med -hovedaksten og pa hver 

side af derine fonithende, forste bj lkeformede•konsoller tilhorende hovedaksel 

fiksturet, hvilke konsollers anden ende er drejeligtiejrede med horisontalt °dente-

rede boitforbindelser, andre konsolier tilhorende hovedaksel-fiksturet, der er 

forankrede b r nacellens bundramrne, 

I den hensigt at kunne foretage udskiftning af aksiens hovedleje, uden at vs. -

re .nodsaget til at afmontere hovedaksten, kan hovedakset-fiksturet yderlige€e om-

fatte I det mindste en anden aktuator, imellem nacellens bundramme og den Imod 

denne tilvendende side af de forste bjaaikeformede konsoller og nmrmest rotort6-

sen, hvilken anden aktuator er forskydelig imellem en terste passiv yderposition og 

en aktiv yderposition hvonied flangeetementet forskydes vertikalt, 

Herved opnas del, at hovedeks€en kan hawes fra sit leje haingende rotoria 

sen, siiedes .at akstens hovedleje kan udekiftes eller serviceres uden at akslen 

skal (ernes fra nacellen. 

Opfindelsen forklares nmrmere i del feigende med henvisning til tegningen, 

Ivor; 

2,Y fig. I er et perspektivbillede e dele af en vindmoiles nacelle, udvisende na-

cellens bundramme, vindmottens hoveolaksels samt et hovedaksel-fikstur ifeige 

opfin€delsen, med en letvsegtskran og en selvophejsende kran monteret, 
fig. $ er et mere deta4eret perspektivbiliede fra en anden vinket af det i fig. I 

viste, twor hovedakslen er gjort transparent, udvisende trykdorne med tryksko, 
2 5 till€€erode hovedakset-fiksturet ifoige opfindelsen, og 

fig. 3 er et mere detaljeret perspektivbiliede fra. anden vinkel af del fig. 1 

viste, hvor hovedaksten er gjort transparent, udvisende aktuatoreme for hi...Awning 

af hovedaksten, 

31) f€g. I ses en bundramme 2 i en nacelle (ikke vist) pa en vindmoile (ikke 

vist), hvor vindmillens hovedaksel 4, med gearkasse 6 og rotoren 8 er vist, og 

hvor hovedaks&$lksturet 10 ifel€ge opfindelsen er vist I monteret titstand, baarende 

henhoidsvis en letymgtskran 12 €3g en seivophejsende kran 14, med et jordbaseret 

spit (ikke vist). Bundrammen 2 er af hensyn til overskueligheden gjort transparent. 
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Havedaksel-fiksturet 10 er i den viste udforeisesform forankret bundram-
men 2 nay r gearkassen 6 og nmr rotoren 8, og omfatter en flerdelt ramme 14, der 
sammen med en deep a fastsp rndt tvoerdrager 16, omslutter et stykke af hoved-

S aksien 4 imellem rotoren 8 og gearkassen 6. Den fierdelte ramme 14 er forankret 
pa bundrammen 2. 

r€g. 2 ses det fig, 1 viste, men sam ende-billede, set fra rotorsiden of akslen 
4. og hvor rotoren 8 at hensyn til overskueligheden er gjort transparent. Sam det 

a o fremgar af fig. 2 omfatter den fierdeite ramme 14 og tvasrdrageren 16 i alt4 om-
kring novedaksien 2 symmrisk placerede trykdorne 18. med trykako 20, der er 
bragt € anla9g med hovedakslen 4, for fastholdelse af donne. 

Trykdornene 18, kan udgores of hydraulisk drevne ste€ampler hvis frie ender 
.5 omfatter trykskoene 20. 

2 0 

Sam dot fremgar of fig. 3, omfatter hovedaksel-fiksturet 10, to parallelt forro-
bende ferste dragere 22 pa fiver side af hovedakslen 4, i hvis ferste ender, neer-
mast rotoren 8, er fastgjort rotor s i form af et fiangeelement 24. hvis hureirkel 26 
geometri er ligedannet med hulcirkel 2$ geometrien pa rotoren 8 over en del of 
rotorens periferl. Ved hf.'Asning at rotoren 8 bringes hullerne 7 1 rotoren 8 og hulleme 
9 i fiangeeiementet 24 tit overiapning, hvorefter der indfores bolte gennem huller-
ne, der tilspmndes med motrikker, hvorefter rotoren 8 er fastholdrliast af flange-
eiementet 24. 

Den anden ende of de parallelt foriobe€ode forste dragere 22 er rti rmest 

gearkassen 6 drejefigt forankret pa horisontalt orienterede lejebolte 30, pa en kon-

sol 32, der er fastgjort tii bundrammen 2. De paralleit foriebende ferste dragere 22 
er indbyrdes forbundne med andre Nmrdragere 34, pa hviike ses konsolfaciliteter 

30 23 for en seiv ophejsende kran 14 med et jordbaseret spit (ikke 

35 

Sam dot fremgar of fig. 3 og fig. 1, findes der imeilem bundrammen 2 og de 
para.11eltforlebe€ode forste dragere 22 en aktuator 36. A.ktivering at aktuatoren 36 vil 

medfore en eandring of afstanden imellem bundrammen 2 og do forste dragere 22, 
i hvilk.et flange.ele.mentet 24 or ophaangt, hviiket vii rnedfore at flangeelementet 24 

og rotoren 8, og dermed hovedaksien .4 haves, hvilket vil medfore, at dot bilver 

mutigt at udskifte hovedaksiens leje 3$, uden at .vaere nodsaget t€l at hejse hayed-
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akslen 4 ned pa jorden, hvilket er meget besparende, safremt novedaksellejet 38 
skal repareres eller udskiftes. 

fig, 1 see endvidere hvorledes hovedaksel-fiksturet 10 omfatter m-onterings-
5 faciliteter 40 for letvwgtskranen 12, 

Opfindere€€ her erkendt, at hovedaksel-fiksturet 10 ken antage andre udform-
hinger en den loran beskrevne og i figurers viste, men del: ndrer ikke pa det op-
finderiske aspekt der bestar i at e€give et hovedaksel-fikstur 10 of den anoivne art. 

.10 der omfatter justerbare trykdome 1$ tried tryksko 20, der medferer at fiksturet 10 
bliver anvendeligt uanset geometrien of hovedakslen 4 pa en vindmolle, og sAle-
des, at dette kan monteree uden at fiksere rotoren 8, og yderligere at kombinere 
hovedaksel-fiksturet mad faciliteter (40) montering of henholdsvis en letvaegtskran 
12, og era selvophejsende kran 14, med et jordbaseret spa, semi en rotorlas 24 og 
sluttelig at indrette hovedaksel-fiksturet 10 med aktuatorer 36, saledes at hayed-
akslen 4 og hovedaksellejet 3$ ken heaves filstra3kkeligt fra deltas leje I nacellen 
tit, at lejet ken serviceres eller udskiftes. 
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KRAV 

1. Hovedaksel-fikstur (10) til ̀ €ksering af hovedakslen (4) pa en vindmoile ved 

gennemforeise at montage- og reparationsarbejder tunge deie af vindmolien 

arrangeret nac ellen pa vindmoller, hvilket fikstur (10) opdelt i et ntai sektioner 

for montkring pa stabile konstruktionsdeie (2), der forefindes i vindmolles na-

celle, herunder nacellens bundramme (2), kendete g n e ved, at ho-

vedaksel-fiksturet (10) omfatter i det mindste Ire, fortrinsvist fire, i novedsagen, 

omkrino hovedaksiens centerakse (11) symmetrisk placerede, radialt forskyde.lige 

trykdorne (18), hvis imod hovedaksien (4) vendende ender er forsynede med 

tryksko (20), og hviike trykdome (18) er forskydefige imellem passiv, 

trukket position hvor trykskoene (20) erlokaliseret i afstand fra hoveciaksien (4) 

overfladen, e r aktiv fremskudt lesbar position hvor trykskoene (20) er i anieeg 

med hovedaksien (4). 

2. Hovedaksel-fikstur (10), ifolge krav 1. ken deteg net v e d , at 

dette omfatter rnonteringsfaciliteter for en seivophejsende kran (14). hv€s spil er 

placeret jordoverfiaden nao vindmellens fod. 

3, Flovedaksel-fikstur (10), ifolge krav 1 eller 2, k e ndeteg net 

v e d , at dette omfatter monteringsfaciliteter (40) for en letvaagtskran (12). 

4, Flovedaksel-fikstur (10'), ifolge et hvilket som heist af kravene 1-3, k e n 

2s d et e g n et ved, at trykdomene (18) er fts.irsymxie med aktuatorer ti for-

skydnino og fastholdelse at trykskoene (20) i henholdsvis den passive position og 

de€7 aktive position, alternat€vt en valotri position imellem den passive og den akti-

ve position. 

5. Hovedaksel-fikstur (10), ifolge et hviiket som heist at kravene 1-3, k e n 

d e t e g net ved, at trykdomene (18) udgores af gevindskame boite hvis 

imod hovedaksien vendende .frie ender er forsynede riled tryksko (20), iwilke ge-

vindskame bolte samvirker med gevindskarne huller i relevante sektioner at fikstu-

ret (10). 

35 
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6, tiovt-xiaksel-fikstur (10), ifeige et hyilket SOM heist af kravene 1-6, k e n 

d et e g €a e t v e d at Bette o€Matter e€€ rotorias €24)). for fiksering af vindmoi-

lens rotor €8). 

ilovedaksel-fikstur (10). ifoige et hviiket sam heist af kravene 1-6, k e n - 

d eteg n e t ved, at rotoriasen (24) udgores at et flangeelement, hvis bolt-

cirkel geometri ($6) modsvarer boitoirket geometr $(8) pa rotoren, hvilket flan 

eelement (24) endeme er fastgjort til den terste ends (21) at to parallel ed 

novedaksien og fiver side at dente fors ends, torste Olmikeformede konsolier 

(22) tiiharende hovedaksel fiksturet, hviike konsoliers (22) an era ends ($3) er dre-

jeligt lejrede med horisontait c,crienterede bottforbindelser (30), andre konsolier 

(39) tilhorende hovedaksei-fiksturet (10), der er forankrede pa haceliens bund-

ramme (2). 

1. 5 8, Hovedeksei-fikstur.(10), ifelge krav 7, k e n d
y

 e teg ne t v e d , at 

der imellem naceilens bundramme (2) o den imod (Jnne tilvendende side (25) at 

de forste bjmikeformede konsolier (2) og n rmest rotoriasen (24), findes i Bet 

mindste n aktuator (36), iiviiken aktuator (3$) er forskydelig imellem n ferste 

passiv yderposition og en aktiv yderposition hvor flangeelementet (24) forskydes 

2 0 verlikalt. 
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Sammendrag 

Der angives et hovedaksel-fikstur (10) til fikser€rig af hovedakslen (4) p  en 
vindmoile ved gennemforelse af montage- og reparationsarbejder tung-e de-le at 
vindmollen arrangeret i nacelien pa ‘,,indoller.„ hyliket fikstur (10) opdelt et antal 
sektioner for montering pa stabile k 

m 
onstruktionsdele (2)„ der forefindes c e vind 

moOes nacelle, herunder necellens bundrarnme (2). 
Hovedaksel-fiksturet (10) omfatter justerbare trykdome (18) med tryksko 

(20), der rnedforer at fiksturet 10 bliver anvendel€gt uanset geonnetr€en af Moved_.
I akslen (4) pa en vindmelle, og sAledes, at dette kan monteres uden cat fiksere rota-

ren (8). liovedaksef-fiksturet (10) omfatter tillige faciliteter (40) montering af hen-
holdsvis en letvmgtskran (12), og en selvophejsende kran (14) med et jordbaseret 
spit: saint erg rotor las (24), der i kombination med til hovedaksel-fikstUret (10) he-
rende aktuatorer ($6) imellem hovedaksel-fiksturet (10) og bundrammen (2), rned-

fore=, at det er muligt at forskyde hovedakslen (4) og hovedaksellejet (38) vertikalt 
fra dettes leje i nacellen til, at lejet kan serviceres eller adskif₹es. 
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U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. 

PCT/DK2015/000040 
ATTORNEY DOCKET No. 

400517-20003 
17. 7 Other items or information: 

Mark-up Specification 

The following fees have been submitted. 

18. i  Basic national fee (37 CFR 1.492(a)) $280 

CALCULATIONS PTO USE ONLY 

$ 280.00 
19. i Examination fee (37 CFR 1.492(c)) 

  If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions of 
PCT Article 33(1)-(4)  $0 
All other situations   $720 

720.00 
$ 

20. j Search fee (37 CFR 1.492(b)) 
If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions of 
PCT Article 33(1)-(4)   $0 
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to 
the USPTO as an International Searching Authority  $120 
International Search Report prepared by an ISA other than the US and provided to 
the office or previously communicated to the US by the IB  $480 
All other situations   ..$600 

480.00 

$ 

TOTAL OF 18, 19, and 20 = $ 1480.00 
— Additional fee for specification and drawings filed in paper over 100 sheets 

(excluding sequence listing in compliance with 37 CFR 1.821(c) or (e) in an 
electronic medium or computer program listing in an electronic medium) (37 CFR 
1.492(j)). 
Fee for each additional 50 sheets of paper or fraction thereof $400 

0 

$ 

Total Sheets Extra Sheets 
Number of each addition 50 or fraction 
thereof (round up to a whole number) 

RATE 

20 - 100 = / 50 = 0 x $400 

Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or 
declaration after the date of commencement of the national stage (37 CFR 1.492(h)). $ 0 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims 12 - 20 = 0 x $80 $ 0 

Independent claims - 3 = 0 x $420 $ 0 

MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $0 
Processing fee of $140.00 for furnishing the English translation later than 30 months from the 
earliest claimed priority date (37 CFR 1.492(i)). + $ 0 

TOTAL OF ABOVE CALCULATIONS = $ 1480.00 

i  Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %. 

  Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %. 
  Applicant must attach form PTO/SB/15A or B or equivalent. 

TOTAL NATIONAL FEE = $ 740.00 
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. + $ 0 

TOTAL FEES ENCLOSED = $ 740.00 
Amount to be 
refunded: $ 

Amount to be 
charged: $ 
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a. A check in the amount of $ to cover the above fees is enclosed. 

b. Please charge my Deposit Account No. in the amount of $ to cover the above fees. 

c The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account 
No. 502478(400517-20003) as follows: 

i• 

ii 

d. ,i Fees 
be 
faxed 

ADVISORY: 
advised 
information, 

NOTE: Where 
filed and granted 

 any required fee. 

any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee 
required under 37 CFR 1.492(f). 
are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not 

included on this form. Provide credit card information and authorization on PTO-2038. The P1O-2038 should only be mailed or 
to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO. 

If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be 
that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your 

it is recommended to pay fees online by using the electronic payment method. 

an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be 
to restore the International Application to pending status. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File)Transition Applications 

  This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also contains, or contained at 
  any time, a claim to a claimed invention that has an effective filing date on or after March 16, 2013. 

NOTE 1: By providing this statement under 37 CFR 1.55 or 1.78 this application, with a filing date on or after March 16, 2013, will be 
examined under the first inventor to file provisions of the AIA. 

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing 
date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363. 

Correspondence Address 

71 The address associated with Customer Number: 25570 OR 11 Correspondence address below 

Name 

Address 

City State Zip Code 

Country Telephone 

Email 

Signature f-- 0_____.44j , all Date April 6, 2017 
Name 
(Print/Type) David S. Safran 

Registration No. 
(Attorney/Agent) 

 n7 
1 - - 
no7 

4 1 irici - 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 400517-20003 

Application Number 

Title of Invention MAIN SHAFT FIXTURE 

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: 

m  Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
I—I 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 Remove

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I il 'Der E. l FengerI 

Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City Country of Residence I rerndrup IIDIC 

Mailing Address of Inventor: 

Address 1 rlougaardsvej 8 

Address 2 

City Femdrup j State/Province 

Postal Code 9575 Country i DK 

All Inventors Must Be Listed Additional Inventor Information blocks be - may 
this form by the Add button. 

Add 
generated within selecting 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

An Address is being provided for the correspondence Information of this application. 

Customer Number 25570 

Email Address docketing@rmsc2.com Add Email Remove Email 

Application Information: 

Title of the Invention AIN SHAFT FIXTURE 

Attorney Docket Number 00517-20003 I Small Entity Status Claimed 

Application Type onprovisional 

Subject Matter tility 

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any) 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 400517-20003 

Application Number 

Title of Invention MAIN SHAFT FIXTURE 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

i 
Application number of the previously 
filed application 

Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 

Publication Information: 
❑ Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 
❑ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 

subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number US Patent Practitioner O Limited Recognition (37 CFR 11.9) 

Customer Number 125570 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status j F Remove 

Application Number Continuity Type Prior Application Number 
Filing or 371(c) Date 

(YYYY-MM-DD) 

a 371 of international - PCT/DK2015/000040 2015-10-06 

Additional Domestic Benefit/National Stage Data be this form may generated within 
by the Add button. 

Add 
selecting 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 400517-20003 

Application Number 

Title of Invention MAIN SHAFT FIXTURE 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1). 

Application Number Country' Filing Date (YYYY-MM-DD) 

Remove 

Access Code' (if applicable) 

j 'A 2014 00573 K 014-10-07 

Application Number Country' Filing Date (YYYY-MM-DD) 

Remove 

Access Code' (if applicable) 

MA 2015 00527 K 015-09-04 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. Add 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

❑ 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 400517-20003 

Application Number 

Title of Invention MAIN SHAFT FIXTURE 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph B in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1). 

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
❑ application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
❑ application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 400517-20003 

Application Number 

Title of Invention MAIN SHAFT FIXTURE 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant k Remove 

If the applicants the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

Clear 

• Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor 

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

Name of the Deceased or Legally Incapacitated Inventor: 

If the Applicant is an Organization check here. 1 

Organization Name [ IFTRA P APS 

Mailing Address Information For Applicant: 

Address 1 3tationsmestervej 81 

Address 2 

City 8kalborg SV State/Province 

Country' IDK Postal Code 9200 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. Add 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 400517-20003 

Application Number 

Title of Invention MAIN SHAFT FIXTURE 

Assignee 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

Remove 

If the Assignee or Non-Applicant Assignee is an Organization check here. 1 

Organization Name I_IFTRA IP APS 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 Stationsmestervej 81 

Address 2 

City alborg SV I State/Province 

Country i 1:3IK Postal Code 9200 

Phone Number Fax Number 

Email Address 

Additional Assignee Non Assignee Data be this form by or -Applicant may generated within 
selecting the Add button. 

Add 

Signature: 
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature /david s safran/ Date (YYYY-MM-DD) 2017-04-06 

First Name IDavid S. Last Name Safran Registration Number 27,997 

Additional Signature may be generated within this form by selecting the Add button. Add 

Remove 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 400517-20003 

Application Number 

Title of Invention MAIN SHAFT FIXTURE 

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet 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. 
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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(6)(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 the Freedom of 
Information Act requires disclosure of these records. 

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 CooperationTreaty. 

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. 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. 

8. 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 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 inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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Mark-up Specification Docket No. 400517-20003 
1 _ _ 

TITLE:  MAIN SHAFT FIXTURE 

Background of the Invention 

Field of the Invention 

0001 The present invention relates to a main shaft fixture for the fixing of a main 

shaft on a wind turbine during the execution of installation and repair work in heavy parts of a 

wind turbine arranged in a nacelle on wind turbines, with the fixture being divided up into a 

number of sections for installation on stable structural parts in a nacelle in a wind turbine, 

including the nacelle's bottom frame. 

Description of Related Art 

mgai During the cxecution of  installation and repair work on the nacelle of wind 

turbines there is often a need to perform fixing of the wind turbine's  main shaft of the wind 

turbine, for example, with the replacement and servicing of a wind turbinciaturbine  gear box, 

generator or with the replacement of its main bearing, or other heavy structural parts present in 

the nacelle of athe wind turbine. The stated components, which are mutually conjoined and 

anchored to the nacelle's bottom frame, are stable in an assembled state, but when separation 

needs to be undertaken during repairs and servicing of the turbine, static instability and 

imbalance arises, which can lead to the turbine's structural parts being damaged, bermes° that 

there is a need to fix the wind turbinc'Gturbine main shaft. 

jam German Patent Application DE 102006013539 Al (NORDEX ENERGY 

GMBH) discloses a main shaft fixture for fixing the main shaft on a wind turbine during the 

execution of installation and repair work on heavy parts that are arranged in the nacelle on wind 

turbines, with the fixture being divided up into a number of sections for installation on stable 

structural parts that are found on a wind turbine'oturbine  nacelle, including the nacelle's'

bottom frame of the nacelle. 

D(ina Up to now it has been necessary to halt the turbine, i.e„ brake it and fix the rotor 

with a rotor lock, and then mount an actual fixture to firmly hold the main shaft, subsequent to 
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which servicing of the components in the wind turbincioturbine  nacelle is able to take place. 

However, it is inappropriate to have to halt the operation of the wind turbine while the 

mounting of the main shaft fixture is taking place, as the standstill of the wind turbine during 

the time that is spent to install the fixture involves a not insignificant operating loss in the form 

of a lack of energy produced (power). Furthermore, the known main shaft fixtures are 

relatively inflexible in relation to shaft geometry, which means that in practice nearly just as 

many different fixtures need to be built and stored as there are shaft geometries that exist, 

which is inappropriate. In addition, the use of self-hoisting cranes, whose winches are placed 

on the ground surface near the turbine's tower, is increasing, because the use of such involves 

large savings in the level of expenses for servicing of wind turbines since the use of large 

mobile cranes for handling the above-mentioned large and heavy components is made 

superfluous. This causes however a need for facilities for anchoring the self-hoisting crane 

with the ground-based winch in the nacelle. However, the self-hoisting winch requires 

furthermore the presence of a lightweight crane, for the hoisting of snatch blocks, etc., that are 

to be anchored on/in the nacelle or on the blades of the wind turbine, which poses requirements 

concerning the facilities for mounting the lightweight crane. 

mud In the event of servicing in particular large wind turbines, it may however be 

inappropriate to block the main shaft's rotation with an actual rotor lock, but rather be 

appropriate to simply retain the shaft in position and permit a certain rotation of the shaft, 

which is possible by turning the blades/nacelle out of the wind so that the shaft via the effects of 

the wind on the blades only rotates very slowly, or not at all, whereby it is acceptable in terms 

of safety, to perform service work in the nacelle of the wind turbine concerned. 

Summary of the Invention 

100061 It-Thus, it is the purpose of the invention to specify a main shaft fixture that 

provide a more universal application in relation to shaft geometry, which moreover does not 

require halting and fixing of the wind turbinc'sturbine  main shaft, but which may however 

comprise the means for such. 
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 fO0071 It is further the purpose of the invention to provide a main shaft fixture that in 

addition offers facilities for the mounting of a self-hoisting crane, with a ground-based winch. 

DOA It is by the invention realized that this is possible by a main shaft fixture of the 

nature specified in the introduction, which is characterised by that the main shaft fixture 

comprises at least three radial displaceable pressure mandrels, substantially symmetrical 

located around the centre axis of the main shaft, the ends of said pressure mandrels facing the 

main shaft are furnished with a tap shoe, and said pressure mandrels being displaceable 

between a passive, withdrawn lockable position where the tap shoes are configured to be 

located at a distance from the surface of the main shaft and an advanced lockable position 

where the tap shoes are configured to be engaged with the main shaft. 

191221 Considerable flexibility is hereby attained with respect to the main shaft 

fixture's use for the fixing of main shafts with different geometries on wind turbines, since 

solely the degree of movabilitymobilitv  of the pressure mandrels and the size of the main shaft 

fixture pose limiting factors for the usability of such. The main shaft fixture is thus both usable 

for fixing of cylinder-shaped shafts with different diameters and for the fixing of shafts with 

conical shapes. The main shaft fixture according to the invention is multi-part, and may be 

mounted on permanent structural parts, preferably the bottom frame of the nacelle, while the 

rotor of the wind turbine is in operation. 

LO 0101 With the intent of being able to use a self-hoisting crane with a ground-based 

winch together with the main shaft fixture according to the invention, it may comprise 

mounting facilities for a self-hoisting crane whose winch is placed on the ground surface 

ground near the foot of the wind turbine. 

Math The advance thereof is that the establishment of facilities for the fixing of the 

wind turbine's main shaft, as well as the establishment of mounting facilities for the 

self-hoisting crane with a ground-based winch, take place simultaneously, which saves work 

processes, and space, which are of great importance, as the space in the nacelle in a wind 

turbine are most often narrow, and furthermore the main shaft fixture as well as the mounting 
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facilities for a self-hoisting crane in the nacelle normally utilise the same permanent structural 

parts in the nacelle for anchoring. 

42.111 With the intent of ensuring easy and rapid establishment of the self-hoisting 

crane, which requires the hoisting of snatch blocks with wires originating from the 

ground-based winch with a lightweight crane which is mounted on stable structural parts in the 

nacelle, the main shaft fixture may comprise mounting facilities for a lightweight crane. 

IM1 For the purpose of securing the rapid fixing of the main shaft using the main 

shaft fixture according to the invention, the pressure mandrels may be provided with actuators 

for displacing and retaining the tap shoes in the passive position and the active position, 

respectively, alternatively in a selectable position between the passive and the active position. 

rO  Time is thereby saved in the displacement of the tap shoes between the passive 

position, and the active position pressed against the main shaft's surface. 

190j11 In a more simple form of embodiment of the main shaft fixture according to the 

invention, the pressure mandrels may be comprised of threaded bolts whose free ends facing 

the main shaft are furnished with tap shoes, where the threaded bolts work together with 

threaded holes in relevant sections of the fixture. The pressure mandrels with the tap shoes are 

hereby displaced by manual turning of the threaded bolts between the passive position and the 

active position. 

IRDAL With the intent of being able to permit rotation of the main shaft during 

performance of servicing of a relevant wind turbine and in order to protect the main shaft and 

the main shaft fixture, a slide lining may exist between the opposing sides of the main shaft's 

surface and the tap shoes. 

1911117. This enables the main shaft to be fixed in its position by the main shaft fixture, 

but with the main shaft being permitted to rotate without it being damaged due to the presence 

of the slide lining. 
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00 0181 In a first embodiment of the slide lining, this could consist ofcomprise  the free 

ends of tap shoes facing against the main shaft being furnished with slide plates, which in the 

active extended position are engaged with the main shaft. 

000191 In a further embodiment, the main shaft fixture may according to the invention 

comprise a multi-part slide plate working in conjunction with the main shaft to be mounted on 

the main shaft, where the multi-part slide plate in its mounted state on the main shaft cooperates 

with the tap shoes. 

 fO0201 This enables the tap shoes on the main shaft fixture's pressure mandrel to slide 

directly on the multi-part slide plate, in the event of a possible rotation of the main shaft caused 

by the effects of wind on the blades. The tap shoes on the main shaft fixture's pressure mandrels 

may cooperate with the multi-part slide plate on the main shaft, with or without slideway 

linings on the opposing sides of the tap shoes facing the main shaft. 

jtjtgll In a further embodiment of the main shaft fixture as per the invention, it may 

comprise a multi-part needle bearing, roller bearing, ball bearing, consisting of a, multi-part 

inner ring, fastened on the main shaft, and a therewith cooperating multi-part outer ring 

consisting a number of bowed sub segments according to the number of tap shoes mounted on 

the opposing side of the tap shoes facing the multi-part inner ring, which in the advanced active 

position of the pressure mandrels form the outer ring at a distance from the external periphery 

of the multi-part inner ring, and where a suitable number of needle rollers, rollers or balls are 

placed between the inner ring and outer ring, and where means are present for retaining the 

needles, rollers, or balls in position between the inner ring and outer ring. 

ItA1211 An actual temporary bearing connection is hereby formed between the main 

shaft fixture and the main shaft, about which the main shaft is able to rotate. 
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 fO0231 With the intent of being able to fix the rotor on the wind turbine after it has been 

braked to a stop, the main shaft fixture according to the invention, may comprise a rotor lock, 

for fixing the wind turbine'sturbine  rotor. 

 lO0241 In a preferred embodiment of the rotor lock, it is comprised of a flange, whose 

bolt circle geometry corresponds to a bolt circle geometry on the rotor, said flange element 

being fastened at the ends to the first end of two first beam-shaped brackets extending parallel 

with, and on each side of the main shaft, said beam shaped brackets belonging to the main shaft 

fixture, and where the other end of the brackets are pivotally mounted with horizontally 

oriented bolt connections, on other brackets belonging to the main shaft fixture, which are 

anchored on the bottom frame of the nacelle. 

 fO0251 It is hereby achieved that the rotor can be fixed by introducing a bolt through 

one or more of the overlapping holes in the bolt circles on the flange fastened to the bottom 

frame and the bolt circle on the rotor, respectively. 

 fO0251 With the intent of being able to perform replacement of the shaft's main bearing, 

without being forced to dismount the main shaft, the main shaft fixture may furthermore 

comprise at least a second actuator, between the nacelle's bottom frame and the opposing side 

of the first beam-shaped brackets facing such and the nearest rotor lock, where the other 

actuator is movable between a first passive outer position and an active outer position whereby 

the flange element is moved vertically. 

192221 This enables the main shaft to be able to be raised from its bearing hanging in 

the rotor lock, such that the main bearing of the shaft can be replaced or serviced without the 

necessity of removing the shaft from the nacelle. 

 tO0281 The invention is explained in further detail in the following with reference to the 

drawing, wherein:accompanying drawings. 

Brief Description of the Drawings 
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fO  Fig. 1 is a perspective view of parts of a wind turbinesturbine nacelle, 

presenting the nacellesnacelle bottom frame, the wind turbine'&turbine main shaft, and a 

main shaft fixture according to the invention, with a lightweight crane and a self-hoisting crane 

mounted, 

Matt Fig. 2 is a more detailed perspective view from another angle of what is shown 

in Fig. 1, where the main shaft is made transparent, presenting the pressure mandrel with tap 

shoe belonging to the main shaft fixture according to the invention, 

Mat Fig. 3 is a more detailed perspective view from another angle of what is shown 

in Fig. 1, presenting the actuators for raising the main shaft, where the main shaft is made 

transparent, 

111.41.1 Fig. 4 is a detailed perspective view of the main shaft fixture for a wind turbine, 

where the tap shoes and the main shaft are furnished with slide plates, and 

imam Fig. 5 is a detailed perspective view or the main shaft fixture for a wind turbine, 

where the slide plates are replaced by a multi-part needle bearing/roller bearing/ball bearing 

consistingformed  of a multi-part inner ring fastened to the main shaft and a therewith 

cooperating multi-part outer ring consisting of bowed subsegmentssub-segments  of the 

number of tap shoes mounted on the opposing side of the tap shoes facing the inner ring. 

Detailed Description of the Invention 

M14.1 -1-n-Fig. 1 shows  a bottom frame 2 is seen  in a nacelle (not shown) on a wind 

turbine (not shown), where the main shaft 4 of the turbine, with a gear box 6 and thea rotor 8 

are shown, and where the main shaft fixture 10 according to the invention is shown in the 

mounted state, bearing a lightweight crane 12 and a self-hoisting crane 14 with a ground-based 

winch (not shown), respectively. The bottom frame 2 has for reasons of clarity been made 

transparent. 

1.01311 In the illustrated embodiment, the main shaft fixture 10 is in the shown

embodiment shown  anchored to the bottom frame 2 near the gear box 6 and near the rotor 8, 

and comprises a multi-part frame 14, which together with a cross member 16 fastened on it 

encloses a part of the main shaft 4 between the rotor 8 and the gear box 6. The multi-part frame 

14 is anchored on the bottom frame 2. 
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immE 4-n--Fig. 2 is shownshows  what areis seen in Fig. 1, but asin an end 

pietureview, seen from the rotor side of the shaft 4, and where the rotor 8 for reasons of clarity 

has been made transparent. As it appears from Fig. 2, the multi-part frame 14 and cross member 

16 comprise in total four pressure mandrels 18 symmetrically placed around the main shaft 2, 

with tap shoes 20T that are engaged onto the main shaft 4 in order to fix suchit in place. 

 IO0371 The pressure mandrels 18 may be comprised of hydraulically driven pistons 

whose free ends comprise the tap shoes 20, but may also be executed in other manners, where 

they are moved manually between the active position where the tap shoes 20 are engaged with 

the main shaft 4 and the passive, withdrawn position. 

fO  As it appears from Fig. 3, the main shaft fixture 10 comprises two parallel 

passing first beams 22, one on each side of the main shaft 4T, In the  first ends of which,each 

first beam 22  nearest to the rotor 8, a rotor lock is fastened in the form of a flange element 24, 

the hole circle 26  geometry 26 of which is similar to the hole circle 28  geometry eR28 of  the 

rotor 8 over a-part of the periphery of the rotor. For locking of the rotor 8, the holes 7 in the 

rotor 8 and the holes 9 in the flange element 24 are brought to overlap, and subsequently., bolts 

are inserted through the overlapping holes, which are tightened with nuts, after which the rotor 

8 is fixed/locked by the flange element 24. 

129311 The other end of the parallel passing first beams 22 are(that  nearest to the gear 

box 61 are pivotally anchored on horizontally oriented bearing bolt 30, on a bracket 32, which 

is fastened to the bottom frame 2. The parallel passing first beams 22 are mutually connected 

with second cross members 34, on which bracket facilities 23 are seen for a self-hoisting crane 

14 with a ground-based winch (not shown). 

191421 As it appears in fig. 3 and figFigs. 1 show& 3, an actuator 36 is located 

between the bottom frame 2 and the parallel passing first beams 22. Activation of the actuator 

36 will result in a change of the distance between the bottom frame 2 and the first beams 22, in 

which the flange element 24 is suspended, which will cause the flange element 24 and the rotor 

8 and thereby the main shaft 4 to be raised, which will result in the possibility to replace the 
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main shaft's bearing 38 without the necessity of hoisting the main shaft 4 down to the ground, 

which is quite time-saving when the main shaft bearing 38 has to be repaired or replaced. 

jjCa In Fig. 1., it is moreover shown how the main shaft fixture 10 comprises 

mounting facilities 40 for the lightweight crane 12. 

Leal 1-n-Fig. 4 is shownshows  an embodiment of the main shaft fixture according to 

the invention, which is specially suited for use for fixing the wind turbine'sturbine  main shaft 4 

in position on the nacelle, but where rotation of the main shaft 4 is possible, in the active 

position of the pressure mandrels/tap shoes (18, 20), engaged with the main shaft. 

 fO(14121 As shown in Fig. 4, a slideway lining 42, 44 is located between the opposing 

sides of the tap shoes 20 facing the surface of the main shaft 4. 

auill The slideway may be comprised of slide plates 42 that are fastened to the 

opposing free ends of the tap shoes 20 facing the main shaft 4, which in their active advanced 

position are engaged with the main shaft 4, but which alternatively may comprise a multi-part 

slide plate 44 cooperative working with the main shaft 4, for mounting on the main shaft 4, said 

multi-part slide plate 44 in its mounted state on the main shaft 4 cooperates with the tap shoes 

20. It must be stated that the presence of the multi-part slide plate 44 on the main shaft 4 does 

not necessarily exclude the presence of the slide plates 42 and the tap shoes 20. 

 [O0451 In a further embodiment, the main shaft fixture 10 consistsis comprised  of a 

multi-part needle bearing/roller bearing/ball bearing 46, comprisedformed  of a multi-part 

inner ring 48 fastened on the main shaft as well as, a cooperating multi-part outer ring 50 

consistingformed  of bowed subsegmentssub-segments  52 efequal to the number of tap 

shoes mounted on the opposing side of the tap shoes 20 facing the inner ring 48, which in the 

advanced position of the pressure mandrels form the outer ring 50 at a distance from the outer 

periphery of the multi-part inner ring 48, and where an appropriate number of needle rollers, 

rollers, or balls 54 (in the shown embodiment rollers 54) are arranged between the inner ring 48 
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and the outer ring 50, and where means (not shown) are present for retaining the needles/rollers 

or balls (54) in position between the inner ring 48 and outer ring 50. 

Elm The means mentioned for fastening of needle rollers/rollers/balls 54 may 

consiatbe formed  of cooperating edge delineators in opposing sides of the inner ring 48 and the 

outer ring 50, alternatively efas a means effor  holding between which the needle 

rollers/rollers/balls 54 are fastened. 

MEI The presence of the slide lining 42, 44, alternatively the multi-part needle 

bearing, roller bearing, ball bearing 46, involves the main shaft 4 being permitted to rotate 

simultaneously with it being fixed in its position during servicing of the wind turbine, which 

can serve a purpose namely for larger wind turbines. 

fO   The inventor has recognised that the main shaft fixture 10 can assume other 

embodiments than disclosed in the preceding and shown in the figures, however such do not 

change the inventive aspect that coneistsis comprised  of specifying a main shaft fixture 10 of 

the given type that comprises adjustable pressure mandrels 18 with tap shoes 20, which causes 

the fixture 10 to be usable regardless of the geometry of the main shaft 4 on a wind turbine, and 

thus that such can be mounted without fixing the rotor 8 in place, and furthermore of combining 

the main shaft fixture with facilities 40 for mounting of a lightweight crane 12 and a 

self-hoisting crane 14 with a ground-based winch, respectively, as well as a rotor lock 24 and 

finally of furnishing the main shaft fixture 10 with actuators 36, enabling the main shaft 4 and 

the main shaft bearing 38 to be raised sufficiently from its bearing in the nacelle that it can be 

serviced or replaced. 
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1. Main shaft fixture (10) for fixation of a main shaft (4) on a wind turbine during 
execution of installation and repair work on heavy parts of a wind turbine, where the 
fixture (10) is divided up into a number of sections for mounting on stable structural 
parts (2) structural parts in a nacelle in a wind turbine, including the bottom frame (2) of
the nacelle, character ised i n , that the main shaft fixture (10) comprises at
least three radial dicplaccablc pre-sure mandrels (18), substantially symmetrical 
located around the centre axis (11) of the main shaft, the ends of said pressure 
mandrels (18) facing the main shaft (4) are furnished with a tap shoe (20), and said 
pressure mandrels (18) being displaceable between a passive, withdrawn lockable 
position where the tap shoes (20) are configured to be located at a distance from the 
surface of the main shaft (4) and an advanced lockable position where the tap shoes 
(20) are configured to be engaged with the main shaft (4).

2, Main shaft fixture (10), according to claim 1, c h a racte r ised in,
that it comprises mounting facilities for a self hoisting crane (14), the winch of which is
located on the ground surface n r the foot of the wind turbine.

3. Main shaft fixture (10), according to claim 1 or 2, char a c t e r i s e d 
i n , that it comprises mounting facilities (40) for a lightweight crane (12).

4, Main shaft fixture (10), according to any one of the claims 1 3,

c h a r act e r ise d i n , that the pressure mandrels (18) is provided with 

actuators for displacing and retaining the tap shoes (20) in the passive position and the

active position, respectively, alternatively in a selectable position between the passive

and the active position.

5. Main shaft fixture (10), according to any one of the claims 1 3,

c ha r a c t e r i s e d in , that the pressure mandrels (18) consists of threaded 

bolts whose opposing free ends facing the main shaft are furnished with tap shoes 

(20), and said threaded bolts cooperates with threaded holes in relevant sections of 

the fixture (10).

6. Main shaft fixture (10), according to any one of the claims 1 5, characterised-

by a slideway lining (42, 44) being located between the opposing sides of the surface 

of the main shaft and tap shoes.
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7. Main shaft fixture (10) according to claim 6, character ised i n , that

slide p-late (42) which in the active 

8. Main shaft fixture (10) according to claim 6 or 7, characterised in ,

tha 

mounting on the main shaft (4), where the multi-part slide plate (ill) in its mounted 

character ised i n , that it comprises a multi part needle bearing, roller 

(54) in position betw

10. Main shaft fixture (10), according to any one of the claims 1 9,

character ised i n , that it comprises a rotor lock (21) for fixation of the rotor

Co 'd flange clement (24) being
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brackets (22) belonging to the main shaft fixture, and where the other end (23) of the 

brackets (22) are pivotally mounted with horizontally oriented bolt connections (30), on

other brackets (39) belonging to the main shaft fixture (10), which are anchored on the

bottom frame (2) of the nacelle.

12. Main shaft fixture (10), according to claim 11, character ised in , 

that at least one actuator (36) is located n crest the rotor lock (24) between the bottom

frame (2) of the nacelle and the adjacent side (25) of the first beam shaped brackets 

(22) facing the bottom frame (2), said actuator (36) is displaceable between a first 

passive outer position and an active outer position where the flange element (24) is 

displaced vertically.
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Abstract. 
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A main shaft fixture (10) is disclosed  for fixing in place  a main shaft {4)  on a wind 

turbine during execution of  installation and repair work on the heavy parts of the wind turbine 

arrangednacelle,  in the nacelle of wind turbines,case  where the fixture {4.0-)-is divided up

into a number offormed of several  sections for mounting on stable structural parts (2) that 

arc found  in a wind turbinc'sthe nacelle, including the nacelle's bottom frame  (2). The main 

shaft fixture (10) combriseshas  adjustable pressure mandrels (18)-with tap shoes-EX)), which 

cause the fixture 4-0-to be usable regardless of the geometry of the-turbine  main shaft {4) on 

a wind turbine, andgeometry,  such that it can be mounted without fixing the rotor (8). The 

main shaft fixture 40-)-also compriseshas facilities {40) for the  mounting of a lightweight 

crane {12)  and a self-hoisting crane (14)-with a ground-based winch, respectively, as well as a 

rotor lock (24), which in combination with the  actuators {36) belonging to main shaft

fixture (10) betweenof the main shaft fixture  (10) and the bottom frame (2) makes it

possible to displace, enables the main shaft (4)  and the main shaft bearing (38)to be 

sufficiently displaced vertically from its bearing in the nacelle sufficiently to service or replace 

the bearing. 
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Abstract. 

A main shaft fixture for fixing a main shaft on a wind turbine during installation and 

repair work on heavy parts of the wind turbine nacelle, in the case where the fixture is formed 

of several sections for mounting on stable structural parts in the nacelle, including the 

nacelle's bottom frame. The main shaft fixture has adjustable pressure mandrels with tap 

shoes, which cause the fixture to be usable regardless of the turbine main shaft geometry, 

such that it can be mounted without fixing the rotor. The main shaft fixture also has facilities 

for mounting of a lightweight crane and a self-hoisting crane with a ground-based winch, 

respectively, as well as a rotor lock which, in combination with actuators of the main shaft 

fixture, enables the main shaft and the main shaft bearing to be sufficiently displaced 

vertically from its bearing in the nacelle to service or replace the bearing. 
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MAIN SHAFT FIXTURE 

Background of the Invention 

Field of the Invention 

[0001] The present invention relates to a main shaft fixture for the fixing of a main 

shaft on a wind turbine during the execution of installation and repair work in heavy parts of 

a wind turbine arranged in a nacelle on wind turbines, with the fixture being divided up into a 

number of sections for installation on stable structural parts in a nacelle in a wind turbine, 

including the nacelle's bottom frame. 

Description of Related Art 

[0002] During installation and repair work on the nacelle of wind turbines there is 

often a need to perform fixing of the main shaft of the wind turbine, for example, with the 

replacement and servicing of a wind turbine gear box, generator or with the replacement of its 

main bearing, or other heavy structural parts present in the nacelle of the wind turbine. The 

stated components, which are mutually conjoined and anchored to the nacelle's bottom frame, 

are stable in an assembled state, but when separation needs to be undertaken during repairs 

and servicing of the turbine, static instability and imbalance arises, which can lead to the 

turbine's structural parts being damaged, so that there is a need to fix the wind turbine main 

shaft. 

[0003] German Patent Application DE 102006013539 Al (NORDEX ENERGY 

GMBH) discloses a main shaft fixture for fixing the main shaft on a wind turbine during the 

execution of installation and repair work on heavy parts that are arranged in the nacelle on 

wind turbines, with the fixture being divided up into a number of sections for installation on 

stable structural parts that are found on a wind turbine nacelle, including the bottom frame of 

the nacelle. 

[0004] Up to now it has been necessary to halt the turbine, i.e., brake it and fix the 

rotor with a rotor lock, and then mount an actual fixture to firmly hold the main shaft, 

subsequent to which servicing of the components in the wind turbine nacelle is able to take 

place. However, it is inappropriate to have to halt the operation of the wind turbine while the 
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mounting of the main shaft fixture is taking place, as the standstill of the wind turbine during 

the time that is spent to install the fixture involves a not insignificant operating loss in the 

form of a lack of energy produced (power). Furthermore, the known main shaft fixtures are 

relatively inflexible in relation to shaft geometry, which means that in practice nearly just as 

many different fixtures need to be built and stored as there are shaft geometries that exist, 

which is inappropriate. In addition, the use of self-hoisting cranes, whose winches are placed 

on the ground surface near the turbine's tower, is increasing, because the use of such involves 

large savings in the level of expenses for servicing of wind turbines since the use of large 

mobile cranes for handling the above-mentioned large and heavy components is made 

superfluous. This causes however a need for facilities for anchoring the self-hoisting crane 

with the ground-based winch in the nacelle. However, the self-hoisting winch requires 

furthermore the presence of a lightweight crane, for the hoisting of snatch blocks, etc., that 

are to be anchored on/in the nacelle or on the blades of the wind turbine, which poses 

requirements concerning the facilities for mounting the lightweight crane. 

[0005] In the event of servicing in particular large wind turbines, it may however be 

inappropriate to block the main shaft's rotation with an actual rotor lock, but rather be 

appropriate to simply retain the shaft in position and permit a certain rotation of the shaft, 

which is possible by turning the blades/nacelle out of the wind so that the shaft via the effects 

of the wind on the blades only rotates very slowly, or not at all, whereby it is acceptable in 

terms of safety, to perform service work in the nacelle of the wind turbine concerned. 

Summary of the Invention 

[0006] Thus, it is the purpose of the invention to specify a main shaft fixture that 

provide a more universal application in relation to shaft geometry, which moreover does not 

require halting and fixing of the wind turbine main shaft, but which may however comprise 

the means for such. 

[0007] It is further the purpose of the invention to provide a main shaft fixture that in 

addition offers facilities for the mounting of a self-hoisting crane, with a ground-based winch. 

[0008] It is by the invention realized that this is possible by a main shaft fixture of the 

nature specified in the introduction, which is characterised by that the main shaft fixture 

comprises at least three radial displaceable pressure mandrels, substantially symmetrical 
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located around the centre axis of the main shaft, the ends of said pressure mandrels facing the 

main shaft are furnished with a tap shoe, and said pressure mandrels being displaceable 

between a passive, withdrawn lockable position where the tap shoes are configured to be 

located at a distance from the surface of the main shaft and an advanced lockable position 

where the tap shoes are configured to be engaged with the main shaft. 

[0009] Considerable flexibility is hereby attained with respect to the main shaft 

fixture's use for the fixing of main shafts with different geometries on wind turbines, since 

solely the degree of mobility of the pressure mandrels and the size of the main shaft fixture 

pose limiting factors for the usability of such. The main shaft fixture is thus both usable for 

fixing of cylinder-shaped shafts with different diameters and for the fixing of shafts with 

conical shapes. The main shaft fixture according to the invention is multi-part, and may be 

mounted on permanent structural parts, preferably the bottom frame of the nacelle, while the 

rotor of the wind turbine is in operation. 

[0010] With the intent of being able to use a self-hoisting crane with a ground-based 

winch together with the main shaft fixture according to the invention, it may comprise 

mounting facilities for a self-hoisting crane whose winch is placed on the ground surface 

ground near the foot of the wind turbine. 

[0011] The advance thereof is that the establishment of facilities for the fixing of the 

wind turbine's main shaft, as well as the establishment of mounting facilities for the self-

hoisting crane with a ground-based winch, take place simultaneously, which saves work 

processes, and space, which are of great importance, as the space in the nacelle in a wind 

turbine are most often narrow, and furthermore the main shaft fixture as well as the mounting 

facilities for a self-hoisting crane in the nacelle normally utilise the same permanent 

structural parts in the nacelle for anchoring. 

[0012] With the intent of ensuring easy and rapid establishment of the self-hoisting 

crane, which requires the hoisting of snatch blocks with wires originating from the ground-

based winch with a lightweight crane which is mounted on stable structural parts in the 

nacelle, the main shaft fixture may comprise mounting facilities for a lightweight crane. 

[0013] For the purpose of securing the rapid fixing of the main shaft using the main 

shaft fixture according to the invention, the pressure mandrels may be provided with 

actuators for displacing and retaining the tap shoes in the passive position and the active 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 204 of 349



Substitute Specification Docket No. 400517-20003 
4 

position, respectively, alternatively in a selectable position between the passive and the active 

position. 

[0014] Time is thereby saved in the displacement of the tap shoes between the passive 

position, and the active position pressed against the main shaft's surface. 

[0015] In a more simple form of embodiment of the main shaft fixture according to 

the invention, the pressure mandrels may be comprised of threaded bolts whose free ends 

facing the main shaft are furnished with tap shoes, where the threaded bolts work together 

with threaded holes in relevant sections of the fixture. The pressure mandrels with the tap 

shoes are hereby displaced by manual turning of the threaded bolts between the passive 

position and the active position. 

[0016] With the intent of being able to permit rotation of the main shaft during 

performance of servicing of a relevant wind turbine and in order to protect the main shaft and 

the main shaft fixture, a slide lining may exist between the opposing sides of the main shaft's 

surface and the tap shoes. 

[0017] This enables the main shaft to be fixed in its position by the main shaft fixture, 

but with the main shaft being permitted to rotate without it being damaged due to the 

presence of the slide lining. 

[0018] In a first embodiment of the slide lining, this could comprise the free ends of 

tap shoes facing against the main shaft being furnished with slide plates, which in the active 

extended position are engaged with the main shaft. 

[0019] In a further embodiment, the main shaft fixture may according to the invention 

comprise a multi-part slide plate working in conjunction with the main shaft to be mounted 

on the main shaft, where the multi-part slide plate in its mounted state on the main shaft 

cooperates with the tap shoes. 

[0020] This enables the tap shoes on the main shaft fixture's pressure mandrel to slide 

directly on the multi-part slide plate, in the event of a possible rotation of the main shaft 

caused by the effects of wind on the blades. The tap shoes on the main shaft fixture's pressure 

mandrels may cooperate with the multi-part slide plate on the main shaft, with or without 

slideway linings on the opposing sides of the tap shoes facing the main shaft. 

[0021] In a further embodiment of the main shaft fixture as per the invention, it may 

comprise a multi-part needle bearing, roller bearing, ball bearing, consisting of a, multi-part 
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inner ring, fastened on the main shaft, and a therewith cooperating multi-part outer ring 

consisting a number of bowed sub segments according to the number of tap shoes mounted 

on the opposing side of the tap shoes facing the multi-part inner ring, which in the advanced 

active position of the pressure mandrels form the outer ring at a distance from the external 

periphery of the multi-part inner ring, and where a suitable number of needle rollers, rollers 

or balls are placed between the inner ring and outer ring, and where means are present for 

retaining the needles, rollers, or balls in position between the inner ring and outer ring. 

[0022] An actual temporary bearing connection is hereby formed between the main 

shaft fixture and the main shaft, about which the main shaft is able to rotate. 

[0023] With the intent of being able to fix the rotor on the wind turbine after it has 

been braked to a stop, the main shaft fixture according to the invention, may comprise a rotor 

lock, for fixing the wind turbine rotor. 

[0024] In a preferred embodiment of the rotor lock, it is comprised of a flange, whose 

bolt circle geometry corresponds to a bolt circle geometry on the rotor, said flange element 

being fastened at the ends to the first end of two first beam-shaped brackets extending 

parallel with, and on each side of the main shaft, said beam shaped brackets belonging to the 

main shaft fixture, and where the other end of the brackets are pivotally mounted with 

horizontally oriented bolt connections, on other brackets belonging to the main shaft fixture, 

which are anchored on the bottom frame of the nacelle. 

[0025] It is hereby achieved that the rotor can be fixed by introducing a bolt through 

one or more of the overlapping holes in the bolt circles on the flange fastened to the bottom 

frame and the bolt circle on the rotor, respectively. 

[0026] With the intent of being able to perform replacement of the shaft's main 

bearing, without being forced to dismount the main shaft, the main shaft fixture may 

furthermore comprise at least a second actuator, between the nacelle's bottom frame and the 

opposing side of the first beam-shaped brackets facing such and the nearest rotor lock, where 

the other actuator is movable between a first passive outer position and an active outer 

position whereby the flange element is moved vertically. 

[0027] This enables the main shaft to be able to be raised from its bearing hanging in 

the rotor lock, such that the main bearing of the shaft can be replaced or serviced without the 

necessity of removing the shaft from the nacelle. 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 206 of 349



Substitute Specification Docket No. 400517-20003 
6 

[0028] The invention is explained in further detail in the following with reference to 

the accompanying drawings. 

Brief Description of the Drawings 

[0029] Fig. 1 is a perspective view of parts of a wind turbine nacelle, presenting the 

nacelle bottom frame, the wind turbine main shaft, and a main shaft fixture according to the 

invention, with a lightweight crane and a self-hoisting crane mounted, 

[0030] Fig. 2 is a more detailed perspective view from another angle of what is shown 

in Fig. 1, where the main shaft is made transparent, presenting the pressure mandrel with tap 

shoe belonging to the main shaft fixture according to the invention, 

[0031] Fig. 3 is a more detailed perspective view from another angle of what is shown 

in Fig. 1, presenting the actuators for raising the main shaft, where the main shaft is made 

transparent, 

[0032] Fig. 4 is a detailed perspective view of the main shaft fixture for a wind 

turbine, where the tap shoes and the main shaft are furnished with slide plates, and 

[0033] Fig. 5 is a detailed perspective view or the main shaft fixture for a wind 

turbine, where the slide plates are replaced by a multi-part needle bearing/roller bearing/ball 

bearing formed of a multi-part inner ring fastened to the main shaft and a therewith 

cooperating multi-part outer ring consisting of bowed sub-segments of the number of tap 

shoes mounted on the opposing side of the tap shoes facing the inner ring. 

Detailed Description of the Invention 

[0034] Fig. 1 shows a bottom frame 2 in a nacelle (not shown) on a wind turbine (not 

shown), where the main shaft 4 of the turbine, with a gear box 6 and a rotor 8, and where the 

main shaft fixture 10 according to the invention is shown in the mounted state, bearing a 

lightweight crane 12 and a self-hoisting crane 14 with a ground-based winch (not shown), 

respectively. The bottom frame 2 has for reasons of clarity been made transparent. 

[0035] In the illustrated embodiment, the main shaft fixture 10 is anchored to the 

bottom frame 2 near the gear box 6 and near the rotor 8, and comprises a multi-part frame 14, 

which together with a cross member 16 fastened on it encloses a part of the main shaft 4 
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between the rotor 8 and the gear box 6. The multi-part frame 14 is anchored on the bottom 

frame 2. 

[0036] Fig. 2 shows what is seen in Fig. 1, but in an end view, seen from the rotor 

side of the shaft 4, and where the rotor 8 for reasons of clarity has been made transparent. As 

it appears from Fig. 2, the multi-part frame 14 and cross member 16 comprise in total four 

pressure mandrels 18 symmetrically placed around the main shaft 2, with tap shoes 20 that 

are engaged onto the main shaft 4 in order to fix it in place. 

[0037] The pressure mandrels 18 may be comprised of hydraulically driven pistons 

whose free ends comprise the tap shoes 20, but may also be executed in other manners, where 

they are moved manually between the active position where the tap shoes 20 are engaged 

with the main shaft 4 and the passive, withdrawn position. 

[0038] As it appears from Fig. 3, the main shaft fixture 10 comprises two parallel 

passing first beams 22, one on each side of the main shaft 4. In first ends of each first 

beam 22 nearest to the rotor 8, a rotor lock is fastened in the form of a flange element 24, the 

hole circle geometry 26 of which is similar to the hole circle geometry 28 of the rotor 8 over 

part of the periphery of the rotor. For locking of the rotor 8, the holes 7 in the rotor 8 and the 

holes 9 in the flange element 24 are brought to overlap, and subsequently, bolts are inserted 

through the overlapping holes, which are tightened with nuts, after which the rotor 8 is 

fixed/locked by the flange element 24. 

[0039] The other end of the parallel passing first beams 22 (that nearest to the gear 

box 6) are pivotally anchored on horizontally oriented bearing bolt 30, on a bracket 32, which 

is fastened to the bottom frame 2. The parallel passing first beams 22 are mutually connected 

with second cross members 34, on which bracket facilities 23 are seen for a self-hoisting 

crane 14 with a ground-based winch (not shown). 

[0040] As it appears in Figs. 1 & 3, an actuator 36 is located between the bottom 

frame 2 and the parallel passing first beams 22. Activation of the actuator 36 will result in a 

change of the distance between the bottom frame 2 and the first beams 22, in which the 

flange element 24 is suspended, which will cause the flange element 24 and the rotor 8 and 

thereby the main shaft 4 to be raised, which will result in the possibility to replace the main 

shaft's bearing 38 without the necessity of hoisting the main shaft 4 down to the ground, 

which is quite time-saving when the main shaft bearing 38 has to be repaired or replaced. 
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[0041] In Fig. 1, it is moreover shown how the main shaft fixture 10 comprises 

mounting facilities 40 for the lightweight crane 12. 

[0042] Fig. 4 shows an embodiment of the main shaft fixture according to the 

invention, which is specially suited for use for fixing the wind turbine main shaft 4 in 

position on the nacelle, but where rotation of the main shaft 4 is possible, in the active 

position of the pressure mandrels/tap shoes (18, 20), engaged with the main shaft. 

[0043] As shown in Fig. 4, a slideway lining 42, 44 is located between the opposing 

sides of the tap shoes 20 facing the surface of the main shaft 4. 

[0044] The slideway may be comprised of slide plates 42 that are fastened to the 

opposing free ends of the tap shoes 20 facing the main shaft 4, which in their active advanced 

position are engaged with the main shaft 4, but which alternatively may comprise a multi-part 

slide plate 44 cooperative working with the main shaft 4, for mounting on the main shaft 4, 

said multi-part slide plate 44 in its mounted state on the main shaft 4 cooperates with the tap 

shoes 20. It must be stated that the presence of the multi-part slide plate 44 on the main shaft 

4 does not necessarily exclude the presence of the slide plates 42 and the tap shoes 20. 

[0045] In a further embodiment, the main shaft fixture 10 is comprised of a multi-part 

needle bearing/roller bearing/ball bearing 46, formed of a multi-part inner ring 48 fastened on 

the main shaft as well as, a cooperating multi-part outer ring 50 formed of bowed 

sub-segments 52 equal to the number of tap shoes mounted on the opposing side of the tap 

shoes 20 facing the inner ring 48, which in the advanced position of the pressure mandrels 

form the outer ring 50 at a distance from the outer periphery of the multi-part inner ring 48, 

and where an appropriate number of needle rollers, rollers, or balls 54 (in the shown 

embodiment rollers 54) are arranged between the inner ring 48 and the outer ring 50, and 

where means (not shown) are present for retaining the needles/rollers or balls (54) in position 

between the inner ring 48 and outer ring 50. 

[0046] The means mentioned for fastening of needle rollers/rollers/balls 54 may be 

formed of cooperating edge delineators in opposing sides of the inner ring 48 and the outer 

ring 50, alternatively as a means for holding between which the needle rollers/rollers/balls 54 

are fastened. 

[0047] The presence of the slide lining 42, 44, alternatively the multi-part needle 

bearing, roller bearing, ball bearing 46, involves the main shaft 4 being permitted to rotate 
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simultaneously with it being fixed in its position during servicing of the wind turbine, which 

can serve a purpose namely for larger wind turbines. 

[00481 The inventor has recognised that the main shaft fixture 10 can assume other 

embodiments than disclosed in the preceding and shown in the figures, however such do not 

change the inventive aspect that is comprised of specifying a main shaft fixture 10 of the 

given type that comprises adjustable pressure mandrels 18 with tap shoes 20, which causes 

the fixture 10 to be usable regardless of the geometry of the main shaft 4 on a wind turbine, 

and thus that such can be mounted without fixing the rotor 8 in place, and furthermore of 

combining the main shaft fixture with facilities 40 for mounting of a lightweight crane 12 and 

a self-hoisting crane 14 with a ground-based winch, respectively, as well as a rotor lock 24 

and finally of furnishing the main shaft fixture 10 with actuators 36, enabling the main shaft 4 

and the main shaft bearing 38 to be raised sufficiently from its bearing in the nacelle that it 

can be serviced or replaced. 
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REMARKS 

By this Preliminary Amendment, claims have been amended to be in better form for 

initial U.S. national phase examination with no change in scope being intended. Likewise, a 

substitute specification and abstract are submitted herewith to conform them more closely to 

U.S. practice. Enclosed is a Replacement Sheet of Fig. 3. The amendments to the claims, 

specification, and abstract, do not add new matter to the application and are fully supported 

by the original disclosure. In this regard, a mark-up copy of the substitute specification and 

abstract is submitted herewith and from which the Examiner can confirm that no new matter 

has been added. 

Respectfully submitted, 

By:  V tl.--)7 
David S. Safran 
Registration No. 27,997 

Customer No. 25570 

Roberts Mlotkowski Safran Cole & Calderon, P.C. 
7918 Jones Branch Drive, Suite 500 
McLean, VA 22102 

Direct Telephone: 703-584-3273 

DSS:kmm 
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In the Claims: 

1. (Currently Amended) [[Main]] A main shaft fixture (10) for fixation of a main shaft (4) on 

a wind turbine during execution of installation and repair work on heavy parts of a wind 

turbine, where the fixture (10) is divided up into a number of sections for mounting on stable 

structural parts (2) structural parts in a nacelle in a wind turbine, including the bottom frame 

(2) of the nacelle, characterised in, that wherein the main shaft fixture (10) comprises at least 

three radial displaceable pressure mandrels (18), substantially symmetrical located around 

[[the]] a centre axis (11) of the main shaft, [[the]] first ends of said pressure mandrels (18) 

facing face the main shaft (4) and are furnished with a tap shoe (20), and wherein said 

pressure mandrels (18) being are displaceable between a passive, withdrawn lockable 

position where the tap shoes (20) are configured to be located at a distance from the surface 

of the main shaft (4) and an advanced lockable position where the tap shoes (20) are 

configured to be engaged with the main shaft (4). 

2. (Currently Amended) Main The main shaft fixture (10)[[,]] according to claim 1, 

characterised in, that it comprises further comprising mounting facilities for a self-hoisting 

crane (11), the having winch of which is located on [[the]] a ground surface near [[the]] a foot 

of the wind turbine. 

3. (Currently Amended) Main The main shaft fixture (10)[[,]] according to claim 1, further 

comprising or 2, characterised in, that it comprises mounting facilities (40) for a lightweight 

crane (12). 

4. (Currently Amended) Main The main shaft fixture (10)[[,]] according to claim 1, wherein 

any one of the claims 1 3, characterised in, that the pressure mandrels (18) [[is]] are provided 

with actuators for displacing and retaining the tap shoes (20) in the passive position and the 

active position, respectively, alternatively in a selectable position between the passive and the 

active position. 
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5. (Currently Amended) Main The main shaft fixture (10)[[,]] according to  any one of the

claims 1 3, characterised in, that claim 1. wherein the pressure mandrels (18) consists are 

comprised of threaded bolts [[whose]] having opposing free ends facing that face the main 

shaft and are furnished with tap shoes (20), and wherein said threaded bolts cooperates 

cooperate with threaded holes in relevant respective sections of the fixture (10). 

6. (Currently Amended) ) Main The main shaft fixture (10)[[,]] according to  any one of the

claims 1 5, charactervised in, that by claim 1, wherein a slideway lining (42, 44) being is 

located between the opposing sides of the surface of the main shaft and tap shoes. 

7. (Currently Amended) Main The main shaft fixture (10) according to claim 6, characterised

in, that wherein the slideway lining is configured so that [[of]] the opposing free ends of the 

tap shoes (20) facing the main shaft (4) are provided with a slide plate (42) which in the 

active advanced position is engaged with the main shaft (4). 

8. (Currently Amended) Main The main shaft fixture (10) according to claim 6, further 

comprising or 7, characterised in, that it comprises a multi-part slide plate (44) cooperating 

with the main shaft (4) for mounting on the main shaft (4), where the multi-part slide plate 

(44) in [[its]] a mounted position on the main shaft (4) is cooperating cooperates with the tap 

shoes (20). 

9. (Currently Amended) Main The main shaft fixture (10) according to any one of the claims

1 5, characterised in, that it comprises claim 1, further comprising a multi-part needle 

bearing, roller bearing, ball bearing (46) consisting comprised of a multi-part inner ring (48) 

fastened to the main shaft (4), and a therewith cooperating multi-part outer ring (50) 

consisting comprised of bowed sub-segments Eubsegments (52) corresponding to the number 

of tap shoes, mounted on the opposing side of the tap shoes (20) facing the inner ring (48), 

which in the advanced active position of the pressure mandrels form the outer ring (50) at a 

distance from the outer periphery of the multi-part inner ring (48), and where an appropriate

number plurality of needle rollers, rollers, or balls (54) are arranged between the inner ring 
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(48) and the outer ring (50), and where means are present for retaining the needles, rollers, or 

balls (54) in position between the inner ring (48) and outer ring (50). 

10. (Currently Amended) Main The main shaft fixture (10)[[,]] according to claim 1, further 

comprising any one of the claims 1 9, characterised in, that it comprises a rotor lock (24) for 

fixation of the rotor (8) of the wind turbine. 

11. (Currently Amended) Main The main shaft fixture (10)[[,]] according to claim 10, 

charactcrised in, that wherein the rotor lock (24) consists is comprised of a flange element, 

whose with a bolt circle geometry (26) that corresponds to a bolt circle geometry (28) on the 

rotor, said flange element (24) being fastened at the ends to [[the]] a first end (21) of two first 

beam-shaped brackets (22) extending parallel with each other, and being located on each side 

of the main shaft, said beam shaped brackets (22) belonging to forming part of the main shaft 

fixture, and where the other a second end (23) of the brackets (22) [[are]] is pivotally 

mounted with horizontally oriented bolt connections (30)[[,]] on other brackets (39) 

belonging to that form parts of the main shaft fixture (10)[[,]] and which are anchored on the 

bottom frame (2) of the nacelle. 

12. (Currently Amended) Main The main shaft fixture (10)[[,]] according to claim 11, 

characterised in, that wherein at least one actuator (36) is located nearest the rotor lock (24) 

between the bottom frame (2) of the nacelle and [[the]] an adjacent side (25) of the first 

beam-shaped brackets (22) facing the bottom frame (2), and wherein said at least one actuator 

(36) is displaceable between a first passive outer position and an active outer position 

[[where]] by which the flange element (24) is displaced vertically. 
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In the Specification: 

Please replace the original specification and abstract with the substitute specification 

and substitute abstract submitted herewith. 
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communicated by the International 

English language translation of the 

is attached hereto. 

has been previously submitted under 

oath or declaration of the inventor(s) 

is attached. 

was previously filed in the international 

below concern amendments made 

19 and 34 amendments 

Designated/Elected Office (DO/EO/US) 

examination procedures (35 U.S.C. 371(f)). 
the requirements under 35 U.S.C. 371(c)(1), 

and English translation thereof (if required), 

(35 U.S.C. 371(c)(2)) is attached hereto (not 
Bureau or was filed in the United States 

International Application (35 U.S.C. 371(c)(2)) 

35 U.S.C. 154(d)(4). 

(35 U.S.C. 371(c)(4)) 

phase under PCT Rule 4.17(iv). 

in the international phase. 

Article 19 are attached (not required if communicated 

19 amendment is attached (35 U.S.C. 371(c)(3)). 

19 and/or 34 amendments only) of the International 

phase 

the following items and other information. 

NOTE: The express request under 
(2), and (4) for payment of the basic national 

and the oath or declaration of the inventor(s) 

required if the International Application was 
Receiving Office (RO/US)). 

by the International Bureau) (35 U.S.G. 

Preliminary Examination Report is 

national phase application absent a clear 

37 CFR 1.125(b). 

and 37 CFR 1.821-1.825. 

5. r i Amendments to the claims under PCT 
371(c)(3)). 

6. English translation of the PCT Article 

7. i  English translation of annexes (Article 
attached (35 U.S.C. 371(c)(5)). 

Cancellation of amendments made in the international 

8a. Do not enter the amendment made in 

8b. Do not enter the amendment made in 

NOTE: A proper amendment made in English 
instruction from applicant not to enter the amendment(s). 

The following items 9 to 17 concern a document(s) 

9. i  An Information Disclosure Statement 

10. Lii A preliminary amendment. 

11. V An Application Data Sheet under 37 CFR 

12. [  A substitute specification. NOTE: A substitute 

13. r7 A power of attorney and/or change of 

14.  j A computer-readable form of the sequence 

15.   Assignment papers (cover sheet and 

the international phase under PCT Article 19. 

the international phase under PCT Article 34. 

under Article 19 or 34 will be entered in the U.S. 

or information included. 

under 37 CFR 1.97 and 1.98. 

1.76. 

specification cannot include claims. See 

address letter. 

listing in accordance with PCT Rule 13ter.3 

document(s)). Name of Assignee: 

16.   37 CFR 3.73(c) Statement (when there is an Assignee). 

. _. 
This collection of information is required by 37 CFR 1.414 and 1.491-1.492. The information is required to obtain or retain a benefit by the public, which o 
(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 15 
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: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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PTO-1390 (06-13) 
Approved for use through 6/30/2013. OMB 0651-0021 

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. 

U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. 

PCT/DK2015/000040 
ATTORNEY DOCKET No. 

400517-20003 
17. 7 Other items or information: 

Mark-up Specification 

The following fees have been submitted. 

18. i  Basic national fee (37 CFR 1.492(a)) $280 

CALCULATIONS PTO USE ONLY 

$ 280.00 
19. i Examination fee (37 CFR 1.492(c)) 

  If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions of 
PCT Article 33(1)-(4)  $0 
All other situations   $720 

720.00 
$ 

20. j Search fee (37 CFR 1.492(b)) 
If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions of 
PCT Article 33(1)-(4)   $0 
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to 
the USPTO as an International Searching Authority  $120 
International Search Report prepared by an ISA other than the US and provided to 
the office or previously communicated to the US by the IB  $480 
All other situations   ..$600 

480.00 

$ 

TOTAL OF 18, 19, and 20 = $ 1480.00 
— Additional fee for specification and drawings filed in paper over 100 sheets 

(excluding sequence listing in compliance with 37 CFR 1.821(c) or (e) in an 
electronic medium or computer program listing in an electronic medium) (37 CFR 
1.492(j)). 
Fee for each additional 50 sheets of paper or fraction thereof $400 

0 

$ 

Total Sheets Extra Sheets 
Number of each addition 50 or fraction 
thereof (round up to a whole number) 

RATE 

20 - 100 = / 50 = 0 x $400 

Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or 
declaration after the date of commencement of the national stage (37 CFR 1.492(h)). $ 0 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims 12 - 20 = 0 x $80 $ 0 

Independent claims - 3 = 0 x $420 $ 0 

MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $0 
Processing fee of $140.00 for furnishing the English translation later than 30 months from the 
earliest claimed priority date (37 CFR 1.492(i)). + $ 0 

TOTAL OF ABOVE CALCULATIONS = $ 1480.00 

i  Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %. 

  Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %. 
  Applicant must attach form PTO/SB/15A or B or equivalent. 

TOTAL NATIONAL FEE = $ 740.00 
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. + $ 0 

TOTAL FEES ENCLOSED = $ 740.00 
Amount to be 
refunded: $ 

Amount to be 
charged: $ 
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PTO-1390 (06-13) 
Approved for use through 6/30/2013. OMB 0651-0021 

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. 

a. A check in the amount of $ to cover the above fees is enclosed. 

b. Please charge my Deposit Account No. in the amount of $ to cover the above fees. 

c The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account 
No. 502478(400517-20003) as follows: 

i• 

ii 

d. ,i Fees 
be 
faxed 

ADVISORY: 
advised 
information, 

NOTE: Where 
filed and granted 

 any required fee. 

any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee 
required under 37 CFR 1.492(f). 
are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not 

included on this form. Provide credit card information and authorization on PTO-2038. The P1O-2038 should only be mailed or 
to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO. 

If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be 
that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your 

it is recommended to pay fees online by using the electronic payment method. 

an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be 
to restore the International Application to pending status. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File)Transition Applications 

  This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also contains, or contained at 
  any time, a claim to a claimed invention that has an effective filing date on or after March 16, 2013. 

NOTE 1: By providing this statement under 37 CFR 1.55 or 1.78 this application, with a filing date on or after March 16, 2013, will be 
examined under the first inventor to file provisions of the AIA. 

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing 
date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363. 

Correspondence Address 

71 The address associated with Customer Number: 25570 OR 11 Correspondence address below 

Name 

Address 

City State Zip Code 

Country Telephone 

Email 

Signature f-- 0_____.44j , all Date April 6, 2017 
Name 
(Print/Type) David S. Safran 

Registration No. 
(Attorney/Agent) 

 n7 
1 - - 
no7 

4 1 irici - 
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Doc code: IDS PTO/SB/08a (03-15) 
Approved for use through 07/31/2016. OMB 0651-0031 Doc description: Information Disclosure Statement (IDS) Filed 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 contains a valid OMB control number. 

Application Number 

IN FORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Filing Date 017-04-06 

First Named Inventor 

Art Unit 
per E Fenger 

Examiner Name 

Attorney Docket Number 400517-20003 

U.S.PATENTS I Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Code1 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines 
Relevant 
Figures 

Passages 
Appear 

where
or Relevant 

1 7759815 B2 2010-07-20 Christensen 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines 
Relevant 
Figures 

Passages 
Appear 

where 
or Relevant 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button] Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Examiner Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2 i 

Kind 
Code4

Publication 
Date 

of Patentee or 
Applicant of cited 
Document 

Pages,Columns,Lines 
where Relevant 
Passages or Relevant 
Figures Appear 

T5 

1 31-54846 JP A 1986-03-19 Fujimoto English Abstract
attached 

2 1 617 075 EP Al 2006-01-18 Albers et al. English Abstract
attached 

3 10 2006 013 539 DE Al 2007-09-27 Tirdea English Abstract
attached 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 2017-04-06 

First Named Inventor Per E Fenger 

Art Unit 

Examiner Name 

Attorney Docket Number 400517-20003 

4 2014/103018 /O Al 2014-07-03 ishida et al. English Abstract 
attached

If you wish to add additional Foreign Patent Document citation information please click the Add button i Add

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

T5

1 

If you wish to add additional non-patent literature document citation information please click the Add button l Add I 

EXAMINER SIGNATURE 

Examiner Signature I Date Considered I 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609 Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

I See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 2017-04-06 

First Named Inventor Per E Fenger 

Art Unit 

Examiner Name 

Attorney Docket Number 400517-20003 

CERTIFICATION STATEMENT 

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

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

OR 

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

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /david s safran/ Date (YYYY-MM-DD) 2017-04-06 

Name/Print David S. Safran Registration Number 127,997 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public 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 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
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.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 the Freedom of Information Act requires disclosure of these record s. 

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. 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. 

8. 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 
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 inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Europelsches 
Patentamt 

European 
Patent Off:te 

Offen enropeen 
des Mevets Espacenet 

Bibliographic data: JPS6154846  (A) - 1986-03-19 

ROLLER BEARING REPLACER OF MOTOR 

Inventor(s): 

Applicant(s): 

Classification: 

Application 
number: 

Priority number 
(s): 

FUJIMOTO YOSHIMASA ± (FUJIMOTO YOSHIMASA) 

HITACHI LTD + (HITACHI LTD) 

- international:F16C35/06; F16C41/00; H02K15/00; H02K15/14; 
H02K5/173; (IPC1-7): Fl6C35/06; H02K15/02 

- cooperative: F16C35/062; F16C39/02; H02K15/0006; 
F16C19/26; F16C2237/00; H02K5/1732 

JP19840175023 19840824 

JP19840175023 19840824 

Abstract of JPS6154846 (A) 

PURPOSE:To enable to replace a roller bearing in a short time withoug disassembling 
the entirety by providing a lower half bearing cover capable of supporting a rotor 
weight, lifting it by a jack, retaining the horizontal displacement of the rotor and 
releasing the load of the bearing. CONSTITUTION:A body side lower half bearing 
cover 8 is formed to have a strength capable of supporting a rotor weight, in a structure 
capable of lifting by a jack, a jack seat 15 is provided on the lower portion of a bearing 
base, and formed in a structure for lifting the rotor through the cover 8 by the jack 16. A 
rotor shaft is lifted by the jack at the roller bearing exchanging time, and the horizontal 
displacement of the rotor shaft is suppressed by mounting shaft pushing fittings 17 and 
shaft pushing bolt 18 at both sides, completely removing the load of the bearings, filling 
push bolts in threaded holes 19, and pushing the outer race of the bearings to move it. 

https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=4&... 3/15/2017 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 225 of 349



Espacenet - Bibliographic data Page 2 of 2 

4 

https://worldwide.espacenet.corn/publicationDetails/biblio?DB=EPODOC&II=0&ND=4&... 3/15/2017 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 226 of 349



0 * Of+ rf (JP) 11 714 

@ (L>, #R (A) FIR61- 54846 
©Int. C1. 4 MRIE -T61- V31111#-9.
H 02 K 15/02 7826- 5H 
F 16 C 35/06 7127-3J 

41/00 7127-3J 

®REA Vri VlbrA0 tiel.5ZIAR 

* ft

tkA-A-th El 

0311± AitM M- 21 

ST 

farooAl* zotzto=ri llit5tIANSI 

4,4 1ff 11 It 0 IFS 111 

1. 121042*tifc 

tt6tlifik L. If1,4 0211tic-t-5)11A.1063ifit 

-D iFik t — 

=a11120111111tPo±lz.MPPI- 61:7.e), JaJ 

*TrUirdT*4111tii—tfi l, TVIIEN107-tirll 

L.rlt3t a9, 05₹12FfITT Ictlittggk. TI MM 

tITA.3tr_tbic. TraildT 

SE= cisidlit0AtItITLM1- 1:tbic. linET 

tiltii—h":121,11!--*1•12tk tliitrIkt6 

g3 Btxt PA 

CR 0)1 () *I1141 53- ) 

2tovpitirdatfimtl,WEitiN Icgt 4enc.. 

fletti llgf44X21-M1 - 604:.ffat.ADU+2 

(HIAv)IYi;'₹) 

Fafti61 (1986) 3 Pi 19B 

.tgr-VZ "'irg* AMOR 1 (±31) 

ER R59-175023 

ER R59(1984) 8 A 24H 

IiiA1 1 For 3 T 

ris 
1 4 1 5 tt .A?rEQ .1-21VIT'A Q —z-r*

fr Ph 31UAUftEBE( 44333R11311`,7 4 Tifl 6 4t 

tt*. ElfiRlztt -DittetIOPIAVilt. 

1=146M191:3 PtIS0c la. litliNINT4”$1-60

 fir e. zOt ic. .):6ktiisOckLEAk:#TIM7Tg 

12411041LIETCYJE4<lraGta 

if* tt6, 5e,t tgbn (yzgalig52-60706VR.41 

ONO . 

(EIMO) t Vii) 

lzfal120Illnitialbtlittfflft0:11110**±fic 

N44ct6z.*kt.t<. IELITOMIT= olle103ZIA ri 

tai. fAti?1101111kIROUtrAtc lE6m trititaSetX 

SAffkMATZICA6. 

(56 0;101f0) 

-Cm 

1::,5141B3K3,g tc. -r6tztb, r:14RT-ZAttc 

10'106 -F*05kt/1—LI, iltv*T4 1111,1 

e. voup07J iztribx-If FJ IT A. -Cm ti Ilx0 

Virc*PAPIt L T. 41r It 0Ifit UM- L Ifsct It /Mt 

6,k3tr. loitt 0 -CA6. 

(RiA0VM09) 

.PAT. *0010 —AS* I's IE. 4: t,1 sa LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 227 of 349



M UM01444.4%MMOAMMO2MMq 

ta.**OT atA-8 RU Illttt 

06311att tOkU. v*TPUI 

6 66MkU. *tTM6 1v*M15 

R . ty*16TTOlt -8 OU 

THU PU±ff6 64MkT6. 

M3MammflIA*HU t v* 

TMU ff UM U.EU 0**tA0 

VU OX3tt.00UAA17L. 06 

40uhl8 MaRqvt=m R0VIt0± 

MMU.* 19 NU JI/F A -cma 

MtA0EOUT*T 3 U toT66. 

21cAnO9k-. .kt6a. UNI42 144#40M. uMPit 

Ira tk*C. =l3MitO3Z114Mk*9. ft 

St *M . yAEire11 hi . *8, 

3aPeitA. 

4- aM•40, 5 atilitt_bn. 7, 9, 1 0 aiiit 

- , 12U  Atli-. 1 3, 

14aOtAU-1tAa. 

(BPAotA) 

0 1
VI ) 

14 

PPM Gl-  54846(2) 
2IcfdnAtc,ktbatlat-ftkEi -ctri7u:i7t#L4< 

z.L75;I:B3146Nid. :.. fEINJettitAfteffl.k: uffi0; 

u -C=ritilo5d#A ritg5Z0751A,1<, Liatittt 

9.• a) 54 IA -et. . PI *Mr, 7)N7. 

ekAlErrePabiter5K3. 

E a1111r •EA*fft 

1111RI IIEUPPlikPiatii -  &Out 7:i -N7,2) 

4121:C101010 II - II 9E4,trinzigq. 1 3 Mit= 

ta 40 5Offt441g1ts1tgitli0 *Ia0 * 
foorinm-cAz. 

8 —**011-F 1flatit—,

 15.-V*Any*Itt , 1 6-:, -\7 •9*. 1 7 • 

-OPUWNI-. 19 -0** 

OPP ti*VA. 

C21 

16 

15 

1 31 A #41 ± h3r #11 

13 

8 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 228 of 349



IlIZR,7161- 54846(3) 

t 2 2 

6 4 3 

i 

i3 

I4 
17 I$ 

16 3 2 

5 

7 

10 

6 

15 

16 

s 1c1 
I Z 

3 13 II 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 229 of 349



Espacenet - Bibliographic data Page 1 of 1 

Euvoehivehes 
ttiltalrlt 

Patent Office 
off'. compete 
des brevet, Espacenet 

Bibliographic data: EP1617075 (A1) - 2006-01-18 

Method and apparatus for changing a gearbox of a wind turbine 

Inventor(s): ALBERS HELMUT [DE]; AUST RAINER [DE]; BRUSINSKI 
GUENTER [DE]; DOMBROWSKI WOLFHARD [DE]; NEUFELDER 
MARC [DE]; SIKORA CARSTEN [DE] ± (ALBERS, HELMUT, ; 
AUST, RAINER, ; BRUSINSKI, GUENTER, ; DOMBROWSKI, 
WOLFHARD, ; NEUFELDER, MARC, ; SIKORA, CARSTEN) 

Applicant(s): 

Classification: 

Application 
number: 

Priority 
number(s): 

Also published 
as: 

EICKHOFF MASCHINENFABRIK GMBH [DE] ± (EICKHOFF 
MASCHINENFABRIK GMBH) 

- international:F03D1/00 
- cooperative: F03D13/20; F03D15/00; F03D80/50; F05B2230/604; 

F05B2230/70; F05B2260/30; Y02E10/728; 
Y02P70/523 

EP20040016387 20040713 Global Dossier 

EP200400 16387 20040713 

EP1617075 (B1) PT1617075 (E) ES2320444 (T3) 
DK1617075 (T3) AT417197 (T) 

Abstract of EP1617075 (A1) 

The method is for the changeout of a 
transmission (4) of a wind power plant. 
The rotor shaft (5) during the transmission 
changeout is supported on the machine 
frame (2) so that during the changeout the 
rotor remains on the rotor shaft. Support 
is provided by a yoke (11) which directly 
before the transmission changeout is 
mounted between the rotor shaft and 
machine frame and then removed again 
after the changeout. Independent claims 
are also included for the following: (A) a 
device for the execution of maintenance work on the drive train of a wind power plant, 
especially for the changeout of the transmission; (B) a yoke for support of the rotor of a 
wind power plant during a transmission changeout; and (C) a use for a yoke which is to 
support the rotor of a wind power plant during a transmission changeout. 

30 

# 

\\, 

11 
25 

- 33 

Fig 4 

https://worldwide.espacenet.com/publicationDetails/biblio?CC=EP&NR=1617075A1&... 3/15/2017 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 230 of 349



(12) 

Europaisches Patentamt 

European Patent Office 

Office europeen des brevets 

yin iiM 
(11) EP 1 617 075 Al 

EUROPAISCHE PATENTANMELDUNG 

(43) Verbffentlichungstag: 
18.01.2006 Patentblatt 2006/03 

(21) Anmeldenummer: 04016387.5 

(22) Anmeldetag: 13.07.2004 

(51) Int Cl.: 
FO3D 1/00 (2"-0) 

(84) Benannte Vertragsstaaten: 
AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 
HU IE IT LI LU MC NL PL PT RO SE SI SK TR 
Benannte Erstreckungsstaaten: 
AL HR LT LV MK 

(71) Anmelder: Eickhoff Maschinenfabrik GmbH 
44789 Bochum (DE) 

(72) Erfinder: 
• Albers, Helmut 

59439 Holzwickede (DE) 
• Aust, Rainer 

44879 Bochum (DE) 
• Brusinski, Gunter 

44799 Bochum (DE) 

Dombrowski, Wolfhard 
44894 Bochum (DE) 

• Neufelder, Marc 
58452 Witten (DE) 

• Sikora, Carsten 
58089 Hagen (DE) 

(74) Vertreter. Behrendt, Arne 
Schneiders & Behrendt, 
Rechts- und Patentanwifilte 
Huestrasse 23 
44787 Bochum (DE) 

Bemerkungen: 
Geanderte Patentanspruche gemass Regel 86 (2) 
EPU. 

(54) Verfahren und Vorrichtung zum Getriebetausch bei einer Windkraftanlage 
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einer Windkraftanlage, wobei die Windkraftanlage eine 
Rotorwelle (5) umfasst, die einen Rotor (3) mit dem aus-
zutauschenden Getriebe (4) verbindet und die mittels ei-
nes rotorseitigen Rotorlagers (6) in einem Maschinen-
rahmen (2) drehbar gelagert ist, und wobei die Rotorwelle 
(5) wahrend des Getriebetausches mittels einer getrie-
beseitigen Abstutzung an dem Maschinenrahmen (2) ab-
gestutzt ist, so dass wahrend des Getriebetausches ein 
Verbleiben des Rotors (3) an der Rotorwelle (5) gestattet 
ist. Der Erfindung liegt die Aufgabe zugrunde, ein derar-
tiges Verfahren dahingehend weiter zu bilden, dass es 
sich auch auf solche Windkraftanlagen anwenden lasst, 
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deren Rotorwelle teilweise auch in dem Getriebe (4) ge-
lagert ist, wie beispielsweise bei Windkraftanlagen mit 
Dreipunkt-Lagerung der Rotorwelle (5). Gelost wird die-
se Aufgabe dadurch, dass als Abstutzung ein Joch (11) 
verwendet wird, welches unmittelbar vor dem Getriebe-
tausch zwischen Rotorwelle (5) und Maschinenrahmen 
(2) montiert und unmittelbar nach dem Getriebetausch 
wieder entfernt wird. Mit dem offenbarten Verfahren ist 
es m0glich, bei den meisten bestehenden Windkraftan-
lagen einen Getriebetausch durchzufuhren, ohne dabei 
den Rotor (3) abnehmen zu m0ssen. Hierdurch werden 
Kosten eingespart. Desweiteren wird ein Joch (11) vor-
gestellt, welches sich in besonderer Weise ftir das vor-
geschlagene Verfahren eignet. 
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Beschreibung 

[0001] Die vorliegende Erfindung betrifft ein Verfahren 
zum Austausch eines Getriebes einer Windkraftanlage, 
wobei die Windkraftanlage eine Rotorwelle umfasst, die 
einen Rotor mit dem auszutauschenden Getriebe ver-
bindet und die mittels eines rotorseitigen Rotorlagers in 
einem Maschinenrahmen drehbargelagert ist, und wobei 
die Rotorwelle wahrend des Getriebetausches mittels ei-
ner getriebeseitigen Abstutzung an dem Maschinenrah-
men abgestOtzt ist, so class wahrend des Getriebetau-
sches ein Verbleiben des Rotors an der Rotorwelle ge-
stattet ist. 
[0002] Ferner betrifft die Erfindung ein Joch mit einem 
Bugel, der vorzugsweise mittig eine Bucht aufweist. Die-
ses Joch eignet sich in besonderer Weise fOr die Durch-
fuhrung des beschriebenen Verfahrens. 
[0003] In der EP 1 101 936 A2 wird ein Verfahren zur 
Montage und zum Austausch von Hauptkomponenten in 
der Gondel elner Windkraftanlage offenbart. Seine 
Durchfuhrung setzt einerseits einen modularisierten 
Triebstang und anderseits die AusfOhrung des Maschi-
nenrahmens als eine bestimmte Fachwerkstruktur vor-
aus. Die Hauptkomponenten, so auch das Getriebe, sind 
einzeln an unteren Langstragern der Fachwerkstruktur 
befestigt. Auf den oberen Traversen des Fachwerks ist 
eine Laufkatze platziert, mittels welcher die Komponen-
ten des Triebstranges einzeln herab oder empor geho-
ben werden konnen. Vorteilhafterweise entfallt durch die 
Verwendung der Laufkatze die Anmietung eines exter-
nen Mobilkranes, wenn das Getriebe bei der in der EP 1 
101 936 A2 beschriebenen Windkraftanlage ausge-
tauscht werden muss. 
[0004] Auch ist bei dieser Windkraftanlage wahrend 
des Getriebetausches ein Verbleiben des Rotors auf der 
Rotorwelle gestattet. Letztere 1st namlich an zwei Punk-
ten gelagert, rotorseitig in einem vorderen Rotorlager und 
getriebeseitig in einem hinteren Rotorlager. Das hintere 
Rotorlager nimmt das Moment auf, welches aus der Ge-
wichtskraft des Rotors und der Stutzweite der Rotorwelle 
resultiert. So fungiert das hintere Rotorlager als Absta-
zung, weswegen wahrend eines Getriebetausches der 
Rotor an der Rotorwelle verbleiben kann, ohne dass das 
vordere Rotorlager ausbricht. Eine solche Situation 1st in 
Figur 4 der vorgenannten Patentanmeldung gezeigt. 
[0005] In j0 ngster Zeitwerden mit auffalliger Haufigkeit 
Schaden an Windkraftanlagen bekannt, die maglicher-
weise auf Unsicherheiten in der Dimenslonierung und 
der Betriebsfuhrung zurOckzufuhren sind. Die Schaden 
betreffen unter anderem die Getriebe, die als Kernstuck 
des Triebstrangs zwischen Rotor und Generator einge-
spannt und damit allseits negativen EinflOssen ausge-
setzt sind. Die Konsequenz sind vorzeitige ErmOdung 
oder gar Totalausfall einzelner Komponenten der Getrie-
be wie insbesondere Rader und Lager. Bei besonders 
schweren Schadensfallen muss das gesamte Getriebe 
der Windkraftanlage ausgetauscht werden, da der Aus-
tausch einzelnerbeschadigter Komponenten des Getrie-

bes unwirtschaftlich ist. 
[0006] Sofern die Gondel der Windkraftanlage mit aus-
zutauschendem Getriebe so gestaltet ist, wie es die vor-
genannte Patentanmeldung vorschlagt, ist es dank des 

5 fachwerkartigen Maschinenrahmens und des modularen 
Aufbau des Triebstangs ohne weiteres moglich, das ge-
schadigte Getriebe auszutauschen. Allerdings ist die 
Mehrzahl der bestehenden und besonders ausfallgefahr-
deten Windkraftanlagen nach einer anderen Lagerkon-

10 zeption gebaut, namlich nach der so genannten Drei-
punkt-Lagerung. Bei der Dreipunkt-Lagerung wird auf ein 
hi nteres, getriebeseitiges Rotorlagerverzichtet und statt-
dessen die Rotorwelle endseitig in dem Gehause des 
Getriebes gelagert. Das Getriebegehause ist wiederum 

Y5 Ober zwei Getriebestutzen in dem Maschinenrahmen ge-
lagert, die Getriebestutzen sind beiderseits des Trieb-
strangs angeordnet. Da die Rotorwelle letztendlich in 
dem vorderen, rotorseitigen Rotorlager und in den beiden 
seitlichen Getriebestutzen gelagert ist, spricht man von 

20 Dreipunkt-Lagerung. 
[0007] Grundlegende Informationen zu unterschiedli-
chen Lagerkonzepten fiir die Rotorwelle einerWindkraft-
anlage finden sich in: Hau, Erich. Windkraftanlagen: 
Grundlagen, Technik, Einsatz, Wirtschaftlichkeit, Berlin, 

25 u. a., 3. Auflage 2003, Seiten 277 bis 283. Ein Triebstrang 
einer Windkraftanlage mit Dreipunkt-Lagerung ist auch 
in der Figur 1 der EP 1 101 936 A2 als Stand der Technik 
dargestellt. 
[0008] Einer Windkraftanlage mit Dreipunkt-Lagerung 

30 kann das Getriebe nicht ohne weiteres entnommen wer-
den: Da mit dem Getriebe die hintere AbstOtzung der 
Rotorwelle zwangslaufig entfernt wird, ware diese nur 
noch in dem vorderen Rotorlager gelagert. Das vordere 
Rotorlager konnte das aus dem hohen Gewicht des Ro-

35 tors resultierende Moment nicht halten, was ein Ausbre-
chen des Rotorlagers und ungunstlgenfalls ein Herab-
stOrzen des Rotors zur Folge hatte. Aus diesem Grunde 
muss bei Windkraftanlagen mit Dreipunkt-Lagerung zu-
nachst der Rotor von der Rotorwelle entfernt und an-

40 schlieBend das Getriebe ausgetauscht werden. Auch bei 
der Erstmontage einer Windkraftanlage mit Drei-
punkt-Lagerung wird der Rotor nach dem Getriebe mon-
tiert. 
[0009] Das Abnehmen des Rotors ist stets mit beson-

45 deren Schwierigkeiten und hohen Kosten verbunden. 
HierfOr sind namlich zwei Mobilkrane erforderlich, von 
denen der eine die abgeschlagene Nabe anhebt und der 
andere den Rotor in eine horizontale Position urn-
schwenkt, damit er auf dem Boden abgelegt werden 

50 kann. Sofern lediglich ein Mobilkran zur Verffigung steht, 
mussten die Rotorblatter nacheinandervon der Nabe ab-
gelOst und einzeln herabgelassen werden. Erst danach 
kann die Nabe entfernt werden. Angesichts der grof3en 
Zahl von Dreipunkt-gelagerten Windkraftanlagen, bei de-

55 nen aufgrund von vorzeitigem VerschleiB ein Getriebe-
tausch notwendig ist, erscheinen die vorbeschriebenen 
Verfahren zum Austausch des Getriebes als unwirt-
schaftlich. 
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[0010] Der vorliegenden Erfindung liegt daher die Auf-
gabe zugrunde, ein Verfahren zum Austausch des Ge-
triebes einer Windkraftanlage nach der eingangs ge-
nannten Art so weiterzubilden, dass es auch auf beste-
hende Windkraftanlagen mit beliebiger Ausfuhrung des 
Maschinenrahmens und beliebiger Lagerkonzeption an-
wendbar 1st. 
[0011] GelOst wird these Aufgabe dadurch, dass als 
Abstutzung ein Joch verwendet wird, welches unmittel-
bar vor dem Getriebetausch zwischen Rotorwelle und 
Maschinenrahmen montiert und unmittelbar nach dem 
Getriebetausch wieder entfernt wird. 
[0012] In der eben geschilderten Weise ist es erstmalig 
mbglich, das beschadigte Getriebe einer Windkraftanla-
ge auszutauschen, deren Rotorwelle zumindest teilwei-
se im Gehause des Getriebes gelagert ist, ohne auf das 
Abnehmen des Rotors angewiesen zu sein. Die Kosten 
fur die Demontage des beschadigten Getriebes und die 
Remontage des Austausch-Getriebes konnen durch das 
vorgeschlagene Verfahren nach ersten Schatzungen urn 
bis zu 40% gesenkt werden. 
[0013] Insbesondere eignet sich das Verfahren fur 
Windkraftanlagen mit Dreipunkt-Lagerung, also dem La-
gerkonzept, bei welchem die Rotorwelle ausschlieBlich 
in dem vorderen, rotorseitigen Rotorlager und dem beid-
seitig abgestutzten Getriebe drehbar gelagert ist. 
[0014] Zweckmaf3ig wird das Verfahren dadurch wel-
ter gebildet, dass die Rotorwelle an dem Joch festgesetzt 
wird. Das Festsetzen erfolgt bevorzugt durch eine Schel-
le und verhindert, dass der Rotor eine Aufwarts-Nickbe-
wegung ausfaren und in Folge dessen die Rotorwelle 
aus dem Joch rutschen kann. Ebenso kann durch diese 
Maf3nahme eine zusatzliche Sicherung gegen Verdre-
hen der Rotorwelle ermoglicht werden. Es muss namlich 
sichergestelltsein, dass sich der Rotorwahrend der Mon-
tagearbeiten nicht dreht. Dies wird in der Regel durch 
Einrasten der Rotorarretierung erreicht, mit welchen die 
meisten Windkraftanlagen ausgerustet sind. Es ist je-
doch nicht auszuschliel3en, dass die Rotorarretierung 
versagt, in diesem Fall kann eine zusatzlIche Sicherheit 
durch die drehfeste Verbindung zwischen Rotorwelle 
und Joch erreicht werden. 
[0015] Ein Joch, welches vorzuglich fur die Durchf0h-
rung des ertindungsgernaBen Verfahrens taugt, aber 
auch im Rahmen von anderen Wartungsarbeiten an dem 
Triebstrang einer Windkraftanlage einsetzen lasst, urn-
fasst eine Schelle, die zweckmaf3igerweise Ober Gewin-
destangen mit dem BOgel verbindbar ist, so dass eine 
Rotorwelle zwischen Bucht und Schelle eingelegt und 
durch Anziehen der Gewindestangen zwischen diesen 
Bauteilen festklemmbar ist. 
[0016] Zur Gestaltung des Jochs wird vorgeschlagen, 
Bucht und Schelle zumindest abschnittsweise entlang 
der Peripherie eines gedachten Kreises verlaufen zu les-
sen. Der gedachte Kreis entspricht dabei dem Quer-
schnitt der in der Regel runden Rotorwelle. Es wird welter 
angeregt, zwei Gewindestangen vorzusehen, die sich je-
weils tangential zu der Peripherie des Kreises erstrecken 

und Schelle und BOgel miteinander verbinden. Die tan-
gentiale Anordnung der Gewindestangen fuhrt zu einer 
gleichmaBigen Kraftverteilung am Umfang der Rotorwel-
le. Die Verbindung zwischen den Gewindestangen und 

5 dem BLigel bzw. der Schelle erfolgt einfachstenfalls mit-
tels Muttergewinde, in welche die Gewindestangen ein-
geschraubt werden. Das Muttergewinde kann jeweils in 
das Joch oder die Schelle als Gewindebohrung einge-
schnitten sein oder einfacher in Form einer Mutter vor-

10 gesehen werden. Anstelle von Gewindestangen konnen 
gegebenenfalls auch lenge Schrauben verwendet wer-
den. Dessen Kopfe warden dann auf einer Seite das Mut-
tergewinde ersetzen. 
[0017] Urn sicherzu gehen, dass die Rotorwelle durch 

15 das Einspannen nicht beschadigt wird, sollten Bucht und 
Schelle an ihren Innenseiten mit einem Polsterbelag be-
legt werden. Oberflachliche Beschadigungen Oben vor 
allem auf Wellen eine erhebliche Kerbwirkung aus, die 
wie Rotorwellen wechselnderTorsionsbelastung ausge-

20 setztsind. 
[0018] Als Polsterbelag verwendet man gunstigenfalls 
eine Kunststoffschicht, vorzugsweise aus Polyamid. Die-
ser Kunststoff 1st recht preisgunstig und kann gut verar-
beitet werden. Zudem ist er im Vergleich zu Stahl In ei-

25 nem hohen MaBe verformbar, so dass er MaBabwei-
chungen und Ausrichtungsfehler ausgleichen kann. 
[0019] Zur einfachen und schnellen Montage des 
Jochs wird vorgeschlagen, den Bagel jeweils endseitig 
mit einem FuB zu versehen, der jeweils eine nach unten 

30 gewandte Sohle aufweist. An diesen Sohlen ist jeweils 
ein Klemmschuh festzuschrauben, der seinerseits an 
dem Maschinenrahmen befestigt wird. Zur Montage des 
Jochs werden zunachst die beiden Klemmschuhe bei-
derseits der Rotorwelle an dem Maschinenrahmen be-

35 festigt und anschlieBend der BOgel von oben Ober die 
Welle auf die Klemmschuhe herabgesenkt. Nach Ver-
schrauben der Sohlen mit den Klemmschuhen sitzt der 
Bagel fest, so dass nur noch die Schelle montiert werden 
muss. 

40 [0020] Der Klemmschuh nimmt eine "Adapterfunktion" 
wahr, um das Joch auf unterschiedliche Maschinenrah-
men anpassen zu konnen. Die Gestaltung des Klemm-
schuhs wird somit durch die Geometrie des Maschinen-
rahmens bestimmt. Viele Maschinenrahmen sind aus 

45 verschweiBten Stahlplatten zusammengesetzt, die an ih-
ren StoBstellen Oberstehen. Auch gegossene Maschi-
nenrahmen weisen solche Oberstande auf. Zum Anbin-
den des Jochs am Maschinenrahmen mit Oberstanden 
empfiehlt es sich, den Klemmschuh U-fOrmig auszubil-

50 den, so dass er zwei Schenkel aufweist, zwischen denen 
ein Bestandteil eines Maschinenrahmens, wie beispiels-
weise eine Oberstehende Stahlplatte, festklemmbar ist. 
[0021] Altemativ zu U-fOrmigen Klemmschuhen kon-
nen auch T-farrnige Klemmschuhe eingesetzt warden. 

55 Vor allem an gegossenen Maschinenrahmen mit Ober-
und Untergurt lessen sich T-formige Klemmschuhe vor-
zuglich zwischen den Gurten anbringen. 
[0022] Der wesentliche Vorteil in der Verwendung der 
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Klemmschuhe besteht darin, dass der Maschinenrah-
men keine zusatzliche mechanische Bearbeitung auf-
weisen muss, urn das Joch befestigen zu konnen. Es 1st 
namlich davon auszugehen, dass solche speziellen Be-
arbeitungen in der Regel nicht an dem Maschinenrah-
men vorhanden sind. 
[0023] Das Festklemmen des Klemmschuhs an dem 
Maschinenrahmen geschieht einfachstenfalls mit einer 
Befestigungsschraube. 
[0024] Vorteilhafterweise wird das Joch mit einer Ho-
heneinstellung versehen. Eine Hoheneinstellung ist bei 
einigen Anlagen notwendig, urn zum einen die moglichen 
Abweichungen des Maschinenrahmens zur Rotorwel-
lenachse auszugleichen, zum anderen aber auch den 
Triebstrang anheben zu k6nnen, urn eine unter Umstan-
den notwendige Montagefreiheit zu erzielen. 
[0025] Zur Hohenverstellung eignet sich vorzugswei-
se eine Keilanordnung. Eine solche umfasst eine schiefe 
Ebene, die in den sohlenseitigen Schenkel des Klemm-
schuhs eingearbeitet ist, einen Keil, der einerseits an der 
Sohle des Bagels und andererseits an derschiefen Ebe-
ne anliegt und ein Bolzen, mittels welchem der Keil zwi-
schen den von Sohle und schiefer Ebene begrenzten 
Raum eintreibbar 1st. Das Eintreiben des Keils wird am 
besten durch einen (Gewinde-)Bolzen bewerkstelligt, der 
durch Anziehen den Keil entlang derschiefen Ebene ge-
gen die Sohle treibt. 
[0026] Die HOhenverstellung erfolgt gleichmaBiger mit 
Hilfe von zwei Keilen, die auf zwei gegeneinander an-
steigenden, schiefen Ebenen aufeinander zugetrieben 
werden. Bei der Hohenverstellung mittels Keilen entsteht 
ein Spelt zwischen Sohle und Klemmschuh; das Gewicht 
des Bagels lastet einzig auf den Keilen. Damit die zulas-
sige Flachenpressungen des Keil und der Sohle beim 
Festschrauben des Klemmschuhs nicht aberschritten 
werden, sollte der Spalt mit Futterblechen aufgefallt wer-
den. 
[0027] Das erfindungsgemaBe Verfahren sowie ein 
Ausfahrungsbeispiel des far das Verfahren bevorzugt zu 
verwendende Joch soil nun beschrieben und mit den Fl-
gurenzeichnungen illustriert werden. Es zeigen: 

Fig. 1: 

Fig. 2a bis e: 

Fig. 3: Joch; 

Fig. 4: 

Triebstrang einer Windkraftanlage mit 
Dreipunkt-Lagerung in perspektivischer 
Ansicht (Stand der Technik); 

Getriebetausch, symbolisch darge-
stellt; 

Triebstrang aus Figur 1 mit Joch. 

[0028] Figur 1 zeigt den "langsamen" Abschnitt des 
Triebstrangs einer typischen Windkraftanlage der 1.5 
MW-Klasse mit Dreipunkt-Lagerung. Der Triebstrang 1 
1st in einem Maschinenrahmen 2 drehbar gelagert und 
erstreckt sich von einer Rotornabe 3a bis zu einem hier 

nicht dargestellten Generator. Der Rotor 1st in Figur 1 
nicht komplett dargestellt, er umfasst neben der Rotorn-
abe 3a drei Rotorblatter, die an der Rotornabe 3a befe-
stigt sind und sich radial von ihr fort erstrecken. 

5 [0029] KernstOck des Triebstrangs 1 ist ein Getriebe 
4, welches Ober eine Rotorwelle 5 mit der Rotomabe 3a 
verbunden 1st. Die Rotorwelle 5 ist rotorseitig in einem 
Rotorlager 6 gelagert. Getriebeseitig ist die Rotorwelle 5 
in dem Gehause des Getriebes 4 drehbar gelagert, 
ches wiederum Ober zwei Getriebestutzen 7a, 7b im Ma-
schinenrahmen 2 gelagert ist. Rotorlager 6 und die bei-
den GetriebestOtzen 7a, 7b bilden zusammen die Drei-
punkt-Lagerung. Eine Generatorwelle 8 verlasst das Ge-
triebe 4 abtriebseitig und 1st markiert den Beginn des 

15 "schnellen" Abschnitts des Triebstangs 1, der sich zwi-
schen Getriebe 4 und Generator erstreckt. 
[0030] In Figur 2a 1st derselbe Triebstrang 1 symbo-
lisch dargestellt. Hierbei wurde auf die Symbolisierung 
der Rotornabe verzichtet, an Stelle dessen sind Rotor-

20 blatter des Rotors 3 direkt auf der Rotorwelle 5 befestigt 
angedeutet. Die GetriebestOtzen 7a, 7b sind vereinfa-
chend als eine einheitliche GetriebestOtze 7 dargestellt. 
Der Aufbruch im Getriebe 4 lasst erkennen, dass die Ro-
torwelle 5 in einem Planetentrager 9 des Getriebes man-

25 det. Der Planetentrager 9 1st das Antriebsglied des Ge-
triebes 4 und seinerseits in einem Planetentragerlager 
10 im Gehause des Getriebes 4 gelagert. Die getriebe-
seitige Lagerung der Rotorwelle 5 ergibt sich folglich aus 
dem Planetentrager 9, dem Planetentragerlager 10, dem 

30 Gehause des Getriebes 4 und der Getriebestutze 7. Bei 
konkreten Windkraftanlagen sind Rotorwelle 5 und Pla-
netentrager 9 Ober eine in den symbolischen Zelchnun-
gen nicht dargestellte Spannscheibe, auch Schrumpf-
scheibe genannt, losbar miteinander verbunden. 

35 [0031] Bevor das Getriebe 4 ausgetauscht werden 
kann, wird ein Joch 11 zwischen Rotorwelle 5 und Ma-
schinenrahmen 2 eingesetzt; vgl. Figur 2b. Das Joch 11 
umfasst unter anderem einen Bagel 12, eine Schelle 13 
und einen Klemmschuh 14, der an einem FuB 15 des 

40 Jochs 11 festgesetzt ist. Dle Rotorwelle 5 wird zwischen 
Bagel 12 und Schelle 13 festgesetzt, der Klemmschuh 
14 an dem Maschinenrahmen 2 befestigt. Das Joch 11 
wird in der folgenden Reihenfolge montiert: Klemmschu-
he 14 an dem Maschinenrahmen 2, Bagel 12 auf den 

45 Klemmschuhen 14, Schelle 13 an dem Bagel 12. 
[0032] Nach Montage des Jochs 11 (Figur 2b) wird der 
nicht dargestellte "schnelle" Abschnitt des Triebstranges 
jenseits der Generatorwelle 8 abgeschlagen. Dann wird 
die nicht symbolisierte Spannscheibe zwischen Rotor-

50 welle 5 und Planetentrager9 sowie die Getriebestutze 7 
zwischen dem Gehause des Getriebes 4 und dem Ma-
schinenrahmen 2 gelbst. Alsdann wird das Getriebe 4 
mit einem Kran aus der Windkraftanlage entnommen, s. 
hierzu Figur 2c. Das Moment M, welches der Rotor 3 in 

55 Folge der Gravitation g auf die Rotorwelle 5 ausubt, wird 
Ober das Joch 11 auf den Maschinenrahmen 2 abge-
stutzt. Somit wird verhindert, dass die Rotorwelle 5 aus 
dem Rotorlager 6 ausbricht. Da Bagel 12 und Schelle 13 
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die Rotorwelle 5 allseitig umschlieBen, werden such Mo-
mente N Ober das Joch 11 in dem Maschinenrahmen 2 
eingeleitet, die aus einer aufwarts gerichteten Nickbewe-
gung des Rotors 3 resultieren. DarOber hinaus unter-
stOtzt das Joch 11 mittels Bagel 12 und Schelle 13 eine 
nicht dargestelfte Rotorarretierung, so dass der Rotor 3 
nicht ungewollt drehen kann. 
[0033] In Figur 2d wurde ein Austausch-Getriebe 16 
im Triebstrang 1 eingesetzt. Dieses wird wiederum Ober 
die Spannscheibe mit der Rotorwelle 5 und Ober die Ge-
triebestOtzen 7 mit dem Maschinenrahmen 2 verbunden. 
Nach erfolgter Montage des Austauschgetriebes 16 kann 
das Joch 11 - wie in Figur 2e gezeigt - entfernt werden. 
Die Generatorwelle 8 wird wieder an den "schnellen" Ab-
schnitt des Triebstranges 1 angeschlossen. 
[0034] Figur 3 zeigt eine bevorzugte Ausfuhrungsforrn 
des Jochs 11. Hauptbestandteil des Jochs 11 1st sein 
BOgel 12. Der Bugel 12 1st als verrippte Schweil3kon-
struktion aus Stahlplatten ausgefuhrt. Mittig weist er eine 
halbkreisformige Bucht 17 auf, deren Innenseite aus 
halbzylindrischen Rohrabschnitt besteht. Konzentrisch 
zu der Innenseite der Bucht 17 verlauft die Innenseite 
der Schelle 13, welche OberGewindestangen 18 mit dem 
BOgeI 12 verbunden 1st. Die Innenseiten der Bucht 17 
und der Schelle 13 verlaufen somit abschnittsweise ent-
lang der Peripherie eines gedachten Kreises 19, welcher 
den Querschnitt der Rotorwelle 5 beschreibt. Die Gewin-
destangen 18 erstrecken sich tangential zu diesem Kreis 
19. Beidseitig sind sie durch DurchgangslOcher in Schel-
le 13 und Bagel 12 hindurchgesteckt und in Mutterge-
winde 20 eingeschraubt. Selbstverstandlich ist es auch 
moglich, an Stelle einer Gewindestange eine lange 
Schraube zu verwenden, die dementsprechend nur ein-
seitig in ein Muttergewinde eingeschraubt wird und an 
der anderen Seite mit ihrem Kopf an dem dort befindli-
chen Bauteil anliegt. Durch Anziehen der Muttergewinde 
20 kann eine zwischen Bucht 17 und Schelle 13 einge-
legte Rotorwelle in dem Joch 11 festgeklemmt werden. 
Sofern die Gewindestangen 18 wie in dem vorgestellten 
Ausfuhrungsbeispiel nicht einseitig gelenkig gelagert 
sind, werden sich diese beim Anziehen entsprechend 
verformen. Damit die Rotorwelle beim Festsetzen nicht 
an ihren Oberflachen durch metallischen Kontakt mit 
Schelle 13 oder Bucht 17 beschadigt wird, werden deren 
lnnenseiten mit einem Polsterbelag 21 aus Polyamid 
oder einem anderen geeigneten Kunststoff verkleidet. 
Das Polyamid gleichtauch mogliche belastungsbedingte 
Formanderungen der Schelle 13 aus. 
[0035] Jeweils endseitig weist der Bugel 12 einen als 
FuB 15 zu bezeichnenden Bereich auf, an deren Unter-
seiten sich jeweils eine Sohle 22 erstreckt. Mittels 
Schrauben 23 kann ein in diesem AusfOhrungsbeispiel 
U-formig gestalteter Klemmschuh 14 an der Sohle 22 
befestigt werden. Der Klemmschuh 14 weist aufgrund 
seiner U-Form zwei Schenkel 24a, 24b auf, die dafOr 
bestimmt sind, einen Uberstand-artigen Bestandteil 25 
des Maschinenrahmens 2 zu umschlieBen und ihn Ober 
Befestigungsschrauben 26 einzuklemmen. 

[0036] Zur Hohenverstellung des Bagels 12 sind in 
dem sohlenseitigen Schenkel 24a des Klemmschuhs 14 
zwei schiefe Ebenen 27a, 27b eingearbeitet, die aufein-
ander zu ansteigen. Zusammen mit den Innenflachen 

5 des sohlenseitigen Schenkels 24a und der Sohle 22 be-
grenzen die schiefen Ebenen 27a, 27b einen Raum 28. 
In diesen Raum 28 konnen durch Anziehen eines Bol-
zens 30 Keile 29a, 29b eingetrieben werden. Damit die 
beiden Keile 29a, 29b entlang der schiefen Ebenen 27a, 

10 27b aufeinanderzu bewegt warden kOnnen, ist derinnere 
Keil 29b mit einem Gewinde versehen, in welchem ein 
Gewinde des Bolzens 30 eingeschraubt ist. Der auBere 
Keil 29a hingegen verfugt Ober eine gewindefreie Durch-
gangsbohrung, durch welche der Schaff des Bolzens 30 
hindurchgesteckt 1st. 
[0037] Beim Anziehen des Bolzens 30 bewegen sich 
die Keile 29a und 29b aufeinander zu und heben Ober 
den Bugel 12 und die Schelle 13 die Rotorwelle 5 an. Die 
Hohenverstellung wird durch einen Vorsprung 31 be-

20 grenzt, an den die Keile 29a, 29b letztendlich anschla-
gen. Nach erfolgter Hoheneinstellung werden Futterble-
che 32 zwischen Sohle 22 und Oberseite des Klemm-
schuhs 14 eingelegt. Durch Festziehen der Schrauben 
23 wird der BOgel 12 fest mit dem Klemmschuh 14 ver-

25 bunden. 
[0038] Es ist such mOglich, auf den inneren Keil 29b 
zu verzichten und den Bolzen 30 stattdessen in ein Ge-
winde einzuschrauben, welches sich durch den Vor-
sprung 31 erstrecken mOsste. Der einfach wirkende Keil 

30 29a wurde eine entsprechend haheres Anzugsmoment 
fur den Bolzen 30 erfordern. Ebenso ist es den kbar, an 
Stelle eines U-fOrmigen Klemmschuhs 14 eine andere 
Ausfuhrungsforrn, wie zum Beispiel eine T-formige zu 
wahlen, die an die Geometrie des Maschinenrahmens 2 

35 angepasst 1st. 
[0039] Figur 4 zeigt den aus Figur 1 bekannten Ab-
schnitt des Triebstrangs 1 einer Windkraftanlage mit 
montiertem Joch 11 in der soeben dargestellten Ausf0h-
rungsform. Bisher unerwahnt bleib die hier gezeichnete 

40 Spannschelbe 33, welche die Rotorwelle 5 losbar mit 
dem Planetentrager 9 verbindet. 
[0040] Das Joch 11 wird wie folgt montiert: Zunachst 
werden die Klemmschuhe 14 auf dem jeweiligen Be-
standteil des Maschinenrahmens aufgeschoben und 

45 durch Anziehen der Befestigungsschrauben 26 auf dem 
Maschinenrahmen festgesetzt. AnschlieBend wird der 
Bagel 12 auf die Rotorwelle 5 herabgelassen, so dass 
er mit den Sohlen 22 auf den Klemmschuhen 14 zu liegen 
kommt. Beim Einschwenken des Bagels 12 helfen Kra-

50 n6sen 34. Alsdann wird unterhalb der Rotorwelle 5 die 
Schelle 13 angesetzt und Ober die Gewindestangen 18 
mit dem Bilge' 12 verbunden. Danach wird Ober das An-
ziehen des Bolzens 30 die Hoheneinstellung vorgenom-
men und der dabei entstehende Spalt zwischen Sohle 

55 22 und Klemmschuh 14 mit den Futterblechen 32 verfullt. 
Nach Einlegen der Futterbleche 32 wird durch Festzie-
hen der Schrauben 23 der Bugel 12 an seinen FOBen 15 
mit den Klemmschuhen 14 fest verbunden. Das Joch 11 
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ist nun komplett montiert und kann die sonst Ober die 
Getriebestutzen 7a, 7b an den Maschinenrahmen 2 wei-
tergegebenen Gewichtsmomente des Rotors abstOtzen. 
Das Joch 11 macht es moglich, das Getriebe 4 komplett 
zu entfernen, ohne zuvor die Rotornabe 3a abnehmen 
zu mussen. Nach Montage des Austausch-Getriebes 16 
wird das Joch 11 wieder entfernt. 

Patentanspriiche 

1. Verfahren zum Austausch eines Getriebes (4) einer 
Windkraftanlage, wobei die Windkraftanlage eine 
Rotorwelle (5) umfasst, die einen Rotor (3) mit dem 
auszutauschenden Getriebe (4) verbindet und die 
mittels eines rotorseitigen Rotorlagers (6) in einem 
Maschinenrahmen (2) drehbar gelagert ist, und wo-
bei die Rotorwelle (5) wahrend des Getriebetau-
sches mittels einer getriebeseitigen Abstutzung an 
dem Maschinenrahmen (2) abgestutzt 1st, so dass 
wahrend des Getriebetausches ein Verbleiben des 
Rotors (3) an der Rotorwelle (5) gestattet ist, da-
durch gekennzeichnet, dass es sich bei der Ab-
stutzung urn ein Joch (11) handelt, welches unmit-
telbar vor dem Getriebetausch zwischen Rotorwelle 
(5) und Maschinenrahmen (2) montiert und unmit-
telbar nach dem Getriebetausch wieder entfernt 
wird. 

2. Verfahren nach Anspruch 1, wobei die Rotorwelle 
(5) der Windkraftanlage ausschliel3lich in dem Ro-
torlager (6) und in dem Getriebe (4) drehbar gelagert 
ist. 

3. Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeich net, dass die Rotorwelle (5) an dem Joch 
(11) festgesetzt wird. 

4. Joch (11) mit einem Bugel (12), der vorzugsweise 
mittig eine Bucht (17) aufweist, gekennzelchnet 
durch eine Schelle (13), die mittels Gewindestan-
gen (18) mit dem Bugel (12) verbindbar 1st, derge-
stalt, dass eine zwischen Bucht (17) und Schelle (13) 
befindliche Rotorwelle (5) durch Anziehen der Ge-
windestangen (18) zwischen Bucht (17) und Schelle 
(13) festklemmbar ist. 

5. Joch (11) nach Anspruch 4, dadurch gekennzeich-
net, dass das Joch (11) mindestens zwei Gewin de-
stangen (18) umfasst, wobei jede Gewindestange 
(18) einerseits in ein am Bugel (12) angeordnetes 
Muttergewinde (20) und andererseits in ein an der 
Schelle (13) angeordnetes Muttergewinde (20) ein-
sch raubbarist, und wobei sich jede Gewindestange 
(18) tangential zu einem Kreis (19) erstreckt, dessen 
Peripherie zumindest abschnittsweise entlang der 
Bucht (17) und entlang der Schelle (13) verlauft. 

5 

10 

6. Joch (11) nach einem der AnsprOche 4 bis 5, da-
durch gekennzeichnet, dass die Bucht (17) und 
die Schelle (13) an ihren Innenseiten mit einem Pol-
sterbelag (21) belegt sind. 

7. Joch (11) nach Anspruch 6, dadurch gekennzeich-
net, dass es sich bei dem Polsterbelag (21) urn eine 
Kunststoffschicht, insbesondere aus Polyamid han-
delt. 

8. Joch (11) nach einem der AnsprOche 4 bis 7, da-
durch gekennzelchnet, dass der Eigel (12) end-
seitig jeweils einen Fuf3 (15) mit einer nach unten 
gewandten Sohle (22) aufweist, an welcher ein 

15 Klemmschuh (14) festschraubbar ist. 

9. Joch (11) nach Anspruch 8, dadurch gekennzeich-
net, dass der Klemmschuh (14) U-formig ausgebil-
det ist und mithin zwei Schenkel (24a, 24b) aufweist, 

20 zwischen denen ein Bestandteil (25) eines Maschi-
nenrahmens (2) festklemmbar ist. 

10. Joch (11) nach Anspruch 8, dadurch gekennzeich-
net, dass der Klemmschuh (14) T-fOrmig ausgebil-

25 det 1st. 

11. Joch (11) nach einem der AnsprOche 8 bis 10, da-
durch gekennzeichnet, dass der Klemmschuh 
(14) eine Befestigungsschraube (26) aufweist, mit-

30 tels welcher der Klemmschuh (14) an dem Maschi-
nenrahmen (2) festklemmbar ist. 

12. Joch (11) nach einem der AnsprOche 4 bis 11, ge-
kennzeichnet du rch eine Hohenverstellung. 

35 

13. Joch (11) nach Anspruch 12, dadurch gekenn-
zeichnet, dass alsl-lbhenverstellung in einem soh-
lenseitigen Schenkel (24a) des Klemmschuhs (14) 
mindestens eine schiefe Ebene (27a) eingearbeitet 

40 ist, dass der Klemmschuh (14) einen Keil (29a) urn-
fasst, der einerseits an der Sohle (22) und anderer-
seits an der schiefen Ebene (27a) anliegt, und dass 
der Keil (29a) mittels eines Bolzens (30) in einen von 
Sohle (22) und schiefer Ebene (27a) begrenzten 

45 Raum (28) eintreibbar ist. 

14. Joch (11) nach Anspruch 13, dadurch gekenn-
zeichnet, dass der Klemmschuh (14) zwei schiefe 
Ebenen (27a, 27b) und zwei Keile (29a, 29) umfasst, 

50 wobei die Keile (29a, 29b) durch Anziehen des Bol-
zens (30) aufeinander zu treibbar sind. 

15. Joch (11) nach Anspruch 13 oder 14, gekennzeich-
net durch mindestens ein Futterblech (32), welches 

55 in einen Spalt zwischen Sohle (22) und Klemmschuh 
(14) einlegbar ist, der bei Hohenverstellung des 
Jochs (11) entsteht. 
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16. Verwendung eines Jochs (11) nach einem der An-
sprOche 4 bis 15 in einem Verfahren nach einem der 
AnsprOche 1 bis 3. 

Geanderte PatentansprOche gemass Regel 86(2) 
EPU. 

1. Verfahren zum Austausch eines Getriebes (4) ei-
ner Windkraftanlage, wobei die Windkraftanlage ei-
ne Rotorwelle (5) umfasst, die einen Rotor (3) mit 
dem auszutauschenden Getriebe (4) verbindet und 
die mittels eines rotorseitigen Rotorlagers (6) in ei-
nem Maschinenrahmen (2) drehbar gelagert ist, und 
wobei die Rotorwelle (5) wahrend des Getriebetau-
sches mittels einer getriebeseitigen Abstutzung an 
dem Maschinenrahmen (2) abgestutzt ist, so dass 
wahrend des Getriebetausches ein Verbleiben des 
Rotors (3) an der Rotorwelle (5) gestattet ist, da-
durch gekennzeichnet, dass es sich bei der Ab-
statzung urn ein Joch (11) handelt, welches unmit-
telbar vor dem Getriebetausch zwischen Rotorwelle 
(5) und Maschinenrahmen (2) montiert und unmit-
telbar nach dem Getriebetausch wieder entfernt 
wird, und dass die Rotorwelle (5) an dem Joch (11) 
festgesetzt wird. 

2. Vorrichtung zur Durchf0hrung von Wartungsar-
beiten an dem Triebstrang einer Windkraftanlage, 
insbesondere zum Austausch des Getriebes der 
Windkraftanlage, genannt Joch (11), mit einem BO-
gel (12), dervorzugsweise mittig eine Bucht (17) auf-
weist, und mit einer Schelle (13), die mittels Gewin-
destangen (18) mit dem [Rigel (12) verbindbar ist, 
dergestalt, dass eine zwischen Bucht (17) und 
Schelle (13) befindllche Rotorwelle (5) durch Anzie-
hen der Gewindestangen (18) zwischen Bucht (17) 
und Schelle (13) festklemmbar ist. 

3. Joch (11) nach Anspruch 2, dadurch gekenn-
zeichnet, dass das Joch (11) mindestens zwei Ge-
windestangen (18) umfasst, wobei jede Gewindest-
ange (18) einerseits in ein am Bugel (12) angeord-
netes Muttergewinde (20) und andererseits in ein an 
der Schelle (13) angeordnetes Muttergewinde (20) 
einschraubbar ist, und wobei sich jede Gewindest-
ange (18) tangential zu einem Kreis (19) erstreckt, 
dessen Peripherie zumindest abschnittsweise ent-
lang der Bucht (17) und entlang der Schelle (13) ver-
lauft. 

4. Joch (11) nach Anspruch 2 oder 3, dadurch ge-
kennzeichnet,  dass die Bucht (17) und die Schelle 
(13) an ihren Innenseiten mit einem Polsterbelag 
(21) belegt sind. 

5. Joch (11) nach Anspruch 4, dadurch gekenn-
zeichnet, dass es sich bei dem Polsterbelag (21) 

urn eine Kunststoffschicht, insbesondere aus Poly-
amid handelt. 

6. Joch (11) nach einem der AnsprOche 2 bis 5, da-
5 durch gekennzeichnet, dass der Bugel (12) end-

seitig jeweils einen Fuf3 (15) mit einer nach unten 
gewandten Sohle (22) aufweist, an welcher ein 
Klemmschuh (14) festschraubbar ist. 

10 7. Joch (11) nach Anspruch 6, dadurch gekenn-
zeichnet, dass der Klemmschuh (14) U-fOrmig aus-
gebildet ist und mithin zwei Schenkel (24a, 24b) auf-
weist, zwischen denen ein Bestandteil (25) eines 
Maschinenrahmens (2) festklemmbar ist. 

15 

8. Joch (11) nach Anspruch 6, dadurch gekenn-
zeichnet, dass der Klemmschuh (14) T-formig aus-
gebildet ist. 

20 9. Joch (11) nach einem der AnsprOche 6 bis 8, da-
durch gekennzeichnet, dass der Klemmschuh 
(14) eine Befestigungsschraube (26) aufweist, mit-
tels welcher der Klemmschuh (14) an dem Maschi-
nenrahmen (2) festklemmbar ist. 

25 

10. Joch (11) nach einem der AnsprOche 2 bis 9, 
gekennzeichnet durch eine Hohenverstellung. 

11. Joch (11) nach Anspruch 10, dadurch gekenn-
30 zeichnet, dass als FlOhenverstellung in einem soh-

lenseitigen Schenkel (24a) des Klemmschuhs (14) 
mindestens eine schiefe Ebene (27a) eingearbeitet 
ist, dass der Klemmschuh (14) einen Keil (29a) urn-
fasst, der einerseits an der Sohle (22) und anderer-

35 seits an der schiefen Ebene (27a) anliegt, und dass 
der Keil (29a) mittels eines Bolzens (30) in einen von 
Sohle (22) und schiefer Ebene (27a) begrenzten 
Raum (28) eintreibbar ist. 

40 12. Joch (11) nach Anspruch 11, dadurch gekenn-
zeichnet, dass der Klemmschuh (14) zwei schiefe 
Ebe nen (27a, 27b) und zwei Keile (29a, 29) umfasst, 
wobei die Keile (29a, 29b) durch Anziehen des Bol-
zens (30) aufeinander zu treibbar sind. 

45 

13. Joch (11) nach Anspruch 11 oder 12, gekenn-
zeichnet durch mindestens ein Futterblech (32), 
welches in einen Spalt zwischen Sohle (22) und 
Klemmschuh (14) einlegbar ist, der bei Hohenver-

50 stellung des Jochs (11) entsteht. 

55 

14. Verwendung eines Jochs (11) nach einem der 
AnsprOche 2 bis 13 in einem Verfahren nach An-
spruch 1. 
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A rotor shaft support frame, for supporting 
the rotor shaft of a wind powered 
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(54) Bezeichnung: Windenergieanlage mit einer Halteeinrichtung fur eine Rotorwelle 

(57) Zusammenfassung: Windenergieanlage mit einem 
Maschinentrager und einem Getriebe, dessen Eingang mit 
einer Rotorwelle gekoppelt ist, die durch das Getriebe und 
mindestens ein separates Lager abgestUtzt ist, wobei fer-
ner eine Halteeinrichtung vorgesehen ist, die die Rotorwei-
le in einer vorbestimmten Position halt, wenn eine Abstiit-
zung der Rotorwelle durch das Getriebe fehlt, die Halteein-
richtung weist mindestens zwei Trager und eine zwischen 
diesen angeordnete Rotorhalterung auf, wobei jeder Trager 
der Halteeinrichtung in mindestens zwei Bereichen sich auf 
dem Maschinentrager abstutzt. 
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Beschreibung 

[0001] Die vorliegende Erfindung betrifft eine Wind-
energieanlage mit einem Maschinentrager und ei-
nem auf diesem angeordneten Getriebe, dessen Ein-
gang mit einer Rotorwelle gekoppelt ist. Die Rotor-
welle wird durch das Getriebe und mindestens ein se-
parates Lager gehalten. 

[0002] Erich Hau, Windkraftanlagen, zweite Oberar-
beitete und aktualisierte Auflage, Springer 1996, Sei-
ten 242-247 beschreibt unterschiedliche Varianten 
der Rotorlagerung. So ist far eine Lagerwelle be-
schrieben, separate Lager vorzusehen. Ferner ist be-
kannt, eine Rotorlagerung vollstandig im Getriebe 
oder auf einer stehenden, hohlen Achse vorzuneh-
men. Auch kann das hintere Lager in das Getriebe in-
tegriert und das vordere Lager als separates Lager 
ausgebildet sein. Das separate Lager far die Rotor-
welle kann mit einem gesonderten Lagersockel auf 
einem Maschinentrager abgestatzt sein. Der Maschi-
nentrager kann in einem Maschinenhaus oder in eine 
lasttragende Maschinenhausvorderwand integriert 
sein. Die zuletzt genannten Lagerarten werden als 
Dreipunktlagerung bezeichnet, wobei die vordere La-
gerung der Rotorwelle das Haupt- oder Rotorlager 
bildet und die hintere Lagerung durch das Getriebe 
abernommen wird, das sich seinerseits seitlich (links 
und rechts) auf dem Maschinentrager abstutzt. Mit 
der Rotorwelle und dadurch mit dem Triebstrang ver-
bunden und von diesem getragen ist der Rotor beste-
hend aus der Rotornabe und den Rotorblattern. Bei 
Wartungs- und Reparaturarbeiten am Triebstrang, zu 
denen das Getriebe demontiert werden mug, ist es 
erforderlich, den Rotor zusammen mit dem 
Triebstrang zu demontieren. Dies ist mit einem er-
heblichen Arbeitsaufwand verbunden. 

[0003] EP 1 291 521 Al schlagt vor, die Rotornabe 
mit dem Maschinentrager oder der vorderen Wand 
des Maschinenhauses zu verschrauben, so dass der 
Rotor an der Windenergieanlage verbleiben kann, 
wahrend das Getriebe repariert und aus dem Maschi-
nenhaus herausgehoben wird. 

[0004] Aus AT 403 189 B ist eine Windenergieanla-
ge mit einem Getriebe bekannt, dessen Eingang mit 
einer Rotorwelle gekoppelt ist, die ein separates La-
ger aufweist. Ferner ist dart zwischen Lager und Ge-
triebe eine Halteeinrichtung vorgesehen, die die Ro-
torwelle in einer vorbestimmten Position halten kann, 
wenn sie montiert ist. Die Halteeinrichtung dient als 
Lager, das die Rotorwelle drehbar halt. 

[0005] Aus EP 1 617 075 A2 ist eine Vorrichtung be-
kannt, die eine rotorseitig gelagerte Rotorwelle in ei-
ner Windenergieanlage bei einem Austausch des 
Getriebes halt. Die Vorrichtung besitzt ein Joch mit ei-
nem Bagel, der eine Bucht zur Aufnahme der Rotor-
welle und eine Schelle zum Festklemmen der Rotor-

welle zwischen Bucht und Schelle aufweist. Das Joch 
steht auf einem Maschinentrager, zwischen Rotorla-
ger und Getriebe. 

[0006] Der Erfindung liegt die Aufgabe zugrunde, 
mit einfachen Mitteln eine MOglichkeit zu schaffen, 
urn bei einer Windenergieanlage Arbeiten am Getrie-
be ausfahren zu konnen, ohne dabei den Triebstrang 
weitgehend demontieren zu massen. 

[0007] Erfindungsgernall wird die Aufgabe durch 
eine Windenergieanlage mit den Merkmalen aus An-
spruch 1 gelost. Vorteilhafte Gestaltungen bilden die 
Gegenstande der Unteranspruche. 

[0008] Die erfindungsgernalle Windenergieanlage 
weist einen Maschinentrager und ein Getriebe auf. 
Der Eingang des Getriebes ist mit einer Rotorwelle 
gekoppelt, die durch das Getriebe und mindestens 
ein separates Lager abgestatzt ist. Far die Windener-
gieanlage ist eine Halteeinrichtung vorgesehen, die 
die Rotorwelle in einer vorbestimmten Position halt, 
wenn eine Abstutzung der Rotorwelle durch das Ge-
triebe fehlt. Die Halteeinrichtung weist mindestens 
zwei Trager auf, zwischen denen die Rotorhalterung 
angeordnet ist. Jeder der Trager der Halteeinrichtung 
statzt sich in mindestens zwei Bereichen auf dem 
Maschinentrager ab. Der Maschinentrager ist ein tra-
gendes Bauteil in dem Maschinenhaus. Der beson-
dere Vorteil der Halteeinrichtung liegt darin, dass die-
se in mindestens zwei Bereichen auf dem Maschi-
nentrager aufliegt. Hierdurch wird ein Einsetzen der 
Halteeinrichtung erleichtert. lnsbesondere stellt die 
Auflage in zwei Punkten sicher, dass die belastete 
Halteeinrichtung stabil steht. 

[0009] Bevorzugt ist die Rotorhalterung zwischen 
den Abstatzbereichen der Trager angeordnet. An der 
Rotorhalterung greift die von der Halteeinrichtung 
aufzunehmende Kraft an und wird durch die Abstut-
zung in zwei Bereichen in den Maschinentrager gelei-
tet. 

[0010] Bevorzugt weist die Rotorhalterung eine Tra-
gerplatte und mindestens einen Bagel auf, wobei der 
Bagel gemeinsam mit einer Ausnehmung in der Tra-
gerplatte eine Rotorhalterung fur die Rotorwelle bil-
det. 

[0011] Die Rotorhalterung besteht aus mindestens 
zwei Teilen der Tragerplatte, die eine Aufnahme auf-
weist, und mindestens einem Bagel, der — mit der 
Tragerplatte verbunden — die Rotorwelle halt. Bevor-
zugt besitzt die Aufnahme an der Tragerplatte einen 
Flansch, der eine Anlageflache fur die Welle bildet. 
Auf diese Weise wird eine Beschadigung der Welle 
weitestgehend vermieden. 

[0012] Zusatzlich ist die Anlageflache mit einem 
Schutzmaterial ausgekleidet, wobei hier bevorzugt 
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Neopren eingesetzt wird. Der Bugel besitzt ebenfalls 
eine Anlageflache fur die Welle. 

[0013] Die Rotorhalterung besitzt zusatzlich einen 
Druckring, der mit der Halteeinrichtung verbunden 
ist. Der Druckring dient dazu, das geloste Getriebe 
von der Rotorwelle zu schieben. Hierzu weist der 
Druckring bevorzugt Klotze zur Anlage an dem Ge-
triebe auf, die gegenOber dem Druckring verschieb-
lich angeordnet sind. 

[0014] Zwischen dem Getriebe (Druckring) und der 
Tragerplatte sind bevorzugt zwei Hydraulikzylinder 
angebracht. Mittels dieser Zylinder wird das Getriebe 
zuruckgedruckt. Die Zylinder erreichen bestimmten 
Hub, beispielsweise ungefahr 30 mm pro Hub. Das 
Getriebe wird also zunachst urn den Hub gedrOckt, 
dann werden die Zylinder zurOck in ihre Nullposition 
gebracht. Anschliellend wird ein Klotz, beispielswei-
se 30 mm breit, eingebracht. Dieser Schritt wird 
mehrfach wiederholt, bis das Getriebe von der Rotor-
welle gelost werden kann. 

[0015] In einer bevorzugten Ausgestaltung liegt je-
der Trager der Rotorhalterung an seinen Enden auf 
dem Maschinentrager auf, wobei bevorzugt die En-
den der Trager mit Bohrungen versehen sind, so 
dass eine Befestigung an dem Maschinentrager er-
folgen kann. 

[0016] Eine bevorzugte Ausfuhrung der erfindungs-
gernallen Tragereinrichtung wird anhand der Figuren 
naher erlautert. Es zeigt: 

[0017] Hg. 1 die Rotorhalterung in einer Draufsicht, 

[0018] Fig. 2 eine perspektivische Ansicht einer Ro-
torhalterung und 

[0019] Fig. 3 eine perspektivische Ansicht der auf 
die Welle montierten Rotorhalterung. 

[0020] Fig. 1 zeigt zwei Trager 10, 12, zwischen de-
nen eine Rotorhalterung 14 angeordnet ist. Die Tra-
ger 10, 12 besitzen an ihren Enden 16, 18 jeweils 
Durchgangsbohrungen, urn Ober Bolzen verschraubt 
zu werden. An dem zum Rotorlager weisenden Ende 
der Halterung 16 sind drei Bohrungen vorgesehen, 
die sich ungefahr in Richtung der Rotorwelle erstre-
cken. An dem gegenOberliegenden Ende 18 des Tra-
gers 12 sind vier in einem Rechteck zueinander an-
geordnete Bohrungen 22 vorgesehen. Der Trager 12 
ist leicht schrag im Hinblick auf die Mittelachse der 
Rotorwelle angeordnet. Der zweite Trager 10 ist sym-
metrisch zur Mittelachse der Rotorwelle ebenfalls 
leicht schrag angeordnet, wobei die Bohrung an den 
Enden 24 und 26 spiegelsymmetrisch zu den Boh-
rungen an dem Trager 12 angeordnet sind. 

[0021] Zwischen den Tragern 10 und 12 befindet 

sich die Rotorhalterung 14, die Ober Bolzen 28 mit 
den Tragern 10 und 12 verbunden ist. Die Rotorhal-
terung 14 besitzt eine Tragerplatte 30, die eine Aus-
nehmung mit einem Tragerflansch 32 besitzt. Der 
Tragerflansch 32 erstreckt sich ungefahr Ober 180° 
und ist als Anlageflache fur die zu haltende Rotorwel-
le vorgesehen. Der Tragerflansch 32 ist mit Neopren 
bei einer Dicke von ungefahr 4 mm ausgekleidet. Ab-
gestOtzt wird der Anlageflansch 32 durch fOnf Rippen 
34, die sich strahlenfOrmig von der Anlageflache 32 
zum auf&eren Rand der Tragerplatte 30 erstrecken. 
Die am weitesten auRen liegenden Rippen 36, 38 ge-
hen in Anlageflansche 40, 42 fur die Trager 10, 12, 
Ober. Am oberen Ende ist die Halteplatte 30 mit einer 
Querplatte 44 versehen, die zur Befestigung der in-
neren Rippen auf der Tragerplatte 30 dient. 

[0022] Gehalten wird die Rotorwelle durch ein Paar 
von angesetzten Bugeln 46, die mit der Tragerplatte 
verbunden werden. Die Bugel 46 sind auf ihrer Innen-
seite ebenfalls mit einer Neoprenbeschichtung verse-
hen. Fixiert werden die Bugel 46 an der Tragerplatte 
Ober Bolzen 48. 

[0023] Auf einer Seite der Tragerplatte 30 ist ein 
Druckring 50 vorgesehen, der Ober Hydraulikzylinder 
52 vor der Tragerplatte gehalten wird. Seitlich besitzt 
der Druckring 50 einen Stapel von Klatzen 54 und 56, 
die an einer Hohlwelle des Getriebes anliegen. Ober 
die Hydraulikzylinder 52 werden die Klotze 54, 56 ge-
gen die Hohlwelle 58 des Getriebes gedruckt und 
schieben das Getriebe von der Rotorwelle 60 (vgl. 
Fig. 3). Jeweils nach einem Hub eines Hydraulikzy-
linders 52 wird ein oder mehrere Klotze nachgelegt, 
urn durch erneute Betatigung der Hydraulikzylinder 
52 das Getriebe welter zu verschieben. 

[0024] Fig. 3 zeigt eine perspektivische Ansicht der 
erfindungsgemallen Rotorhalterung auf einem Ma-
schinentrager 59. 

Patentanspriiche 

1. Windenergieanlage mit einem Maschinentra-
ger und einem Getriebe, dessen Eingang mit einer 
Rotorwelle gekoppelt ist, die durch das Getriebe und 
mindestens ein separates Lager abgestutzt ist, wobei 
ferner eine Halteeinrichtung vorgesehen ist, die die 
Rotorwelle in einer vorbestimmten Position halt, 
wenn eine AbstOtzung der Rotorwelle durch das Ge-
triebe fehlt, die Halteeinrichtung weist mindestens 
zwei Trager (10, 12) und eine zwischen diesen ange-
ordnete Rotorhalterung auf, dadurch gekennzeich-
net, dass jeder Trager (10, 12) der Halteeinrichtung 
in mindestens zwei Bereichen (16, 18) sich auf dem 
Maschinentrager (59) abstOtzt. 

2. Windenergieanlage nach Anspruch 1, dadurch 
gekennzeichnet, dass die Rotorhalterung zwischen 
den Abstutzbereich en der Trager (10, 12) angeordnet 
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ist. 

3. Windenergieanlage nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, dass die Rotorhalterung 
eine Tragerplatte (30) and mindestens einen Bugel 
(46) aufweist, wobei der Bagel (46) gemeinsam mit 
einer Ausnehmung in der Tragerplatte (30) eine Hal-
teeinrichtung fOr die Rotorwelle bildet. 

4. Windenergieanlage nach Anspruch 3, dadurch 
gekennzeichnet, dass die Aufnahme an der Trager-
platte (30) eine Anlageflache fur die Rotorwelle be-
sitzt. 

5. Windenergieanlage nach Anspruch 3 oder 4, 
dadurch gekennzeichnet, dass der Bugel (46) eine 
Anlageflache fur die Rotorwelle besitzt. 

6. Windenergieanlage nach Anspruch 4 oder 5, 
dadurch gekennzeichnet, dass die Anlageflache mit 
einem Schutzmaterial ausgekleidet ist. 

7. Windenergieanlage nach Anspruch 6, dadurch 
gekennzeichnet, dass als Schutzmaterial Neopren 
vorgesehen ist. 

8. Windenergieanlage nach einem der AnsprO-
che 1 bis 7, dadurch gekennzeichnet, dass die Rotor-
halterung mit einem Druckring (50) versehen ist, der 
Ober mindestens einen Hydraulikzylinder mit der Tra-
gerplatte (30) verbunden ist. 

9. Windenergieanlage nach Anspruch 1 bis 10, 
dadurch gekennzeichnet, dass jeder Trager (10, 12) 
an seinen Enden auf dem Maschinentrager (59) auf-
liegt. 

10. Windenergieanlage nach Anspruch 11, da-
durch gekennzeichnet, dass jeder Trager (10, 12) an 
seinem Ende Bohrungen aufweist, die zur Befesti-
gung an dem Maschinentrager (59) dienen. 

Es folgen 3 Blatt Zeichnungen 
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(57) Abstract: A wind power generation device comprises: a hub; a rotating shaft configured so as to rotate together with the hub; a 
front bearing for pivotably supporting the rotating shaft; a rear bearing for pivotably supporting the rotating shaft, the rear bearing 
being provided to a position separated farther from the hub than the front bearing; a driven unit provided between the front bearing 
and the rear bearing and configured so as to be driven by the rotating shaft; and an auxiliary bearing provided between the front 
bearing and the driven unit. The auxiliary bearing is configured so as to not support a load from the rotating shaft while the rear 
bearing is attached to the rotating shaft, and to assist the front bearing to pivotably support the rotating shaft when the rear bearing 
has been removed from the rotating shaft. 

(57) 
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Den foreliggende opfindelse angar et hovedaksel-fixtur til vindmoiler til fikse-

ring af hovedakslen pa en vindmolle ved gennemforelse af montage- og reparati-

onsarbejder pa tunge dele af vindmolien arrangeret i nacellen pa vindmoller, hvil-

ket fixtur opdelt i et antal sektioner for montering pa stabile konstruktionsdele, der 

5 forefindes i en vindmolles nacelle, herunder naceliens bundramme, 

Ved gennemforelse af montage og reparationsarbejder i nacellen pa vind-

moiler, er der ofte behov for at foretage fiksering af vindmollens hovedaksei, f.eks. 

ved skift og servicering af vindmolles gearkasse, generator, eller ved udskiftning af 

10 dennes hovedlejer, eller andre tunge konstruktionsdele der forefindes i nacellen pa 

en vindmolle. Nmvnte komponenter der er indbyrdes forbundne og forankrede til 

nacellens bundramme, er i samiet tilstand stabile, men nar der skal foretaaes en 

adskillelse ved reparation og servicering af moilen, opstar der statisk ustabilitet og 

ubalance, der kan medfore at mollens konstruktionsdele beskadiges, derfor er der 

15 et behov for at fiksere vindmollens hovedaksel. 

har det v ret nodvendigt at stand se dvs. bremse denne af og 

fiksere rotoren med en rotorlas, og derefter montere et egentligt fixtur til fasthol-

delse af hovedaksien, hvorefter servicering af komponenterne i vindmoHens nacel-

20 le kan finde sted. lmidlertid er det uhensigtsmeessigt at skulle indstille driften af 

vindmollen imens montage at hovedaksel-fixturet finder sted, idet stlistand af 

vindmallen I den tid der medgar til montaae af fixturet, medforer et ikke ubetydeligt 

driftstab i form af manglende produceret energi (strom). Yderligere er de kendte 

hovedaksel-fixturer relativt ulleksible € forhold til akselgeometri, hvilket betyder at 

25 der i praksis skal konstrueres og oplagres tilnmrmelsesvis lige sa mange forskelli-

ge fixturer, song der forekommer forskellige a€€selgeometrier, hvilket er uhensigts-

mmssigt. Desuden er anvendeise af selvophejsende kraner, hvis spil er piaceret 

pa jordoverfladen neer mollens tarn under udbredeise, idet anvendelsen heraf 

rummer store besparelser i omkostningsniveauet til servicering af vindmoiler, idet 

30 anvendeise at store mobilkraner til handtering af ovennmvnte store og tunge kom-

ponenter, overflodiggores. Dette medforer imidiertid behov for faciliteter til foran-

kring at den selvophejsende bran med det jordbaserede spil i nacellen, Yderligere 

fordrer det selvophejsende spil dog tilstedevmrelse af en letv gtskran, til ophejs-
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ning of kastetblokke in.m. der skal forankres pal nacellen eller pa vindmollens 

vinger, hvilket stiller krav om faciliteter for montage of letv gtskranen. 

I tilfmide at servicering at navnlig sterre vindmoller, kan det imidlertid vwre 

5 uhensigtsmwssigt at blokere hovedakslens rotation ved en egentlig rotorlas, men 

hvor det blot er formalstjenl€gt at fastholde akslen sin position og tillade en vis 

rotation at akslen, hvilket er muligt ved at dreje vindernelnacellen ud of vinde€n, 

saledes at aksien ved vindpavirkning pa vingerne, kun roterer meget langsomt, 

eller stet ikke, hvorved det er acceptabelt rent sikkerhedsmmssigt at foretage ser-

10 vicearbejder i en aktuel vindmolles nacelle. 

Det er saledes opfindelsens formal at angive at hovedaksel-fixtur, der tilgo-

deser, en mere universel anvendelse i forhold til akselgeometri, der endvidere ikke 

fordrer standsning og fiksering at vind€mellens hovedaksel, men som dog kan orn-

15 fatte midler dertil. 

Det er endvidere opfindelsens formal at angive et hovedaksel-fixtur der yder-

ligere fre€mbyder faciliteter for montage of en selvophejsende kran, med et jordba-

seret spit. 

20 

Det er ved optlndelse€n indset, at Bette er mulidt ved et hovedaksefixtur at 

den indledningsvist angivne art, som er kendetegnet ved, at hovedaksel-fixturet 

omfatter i det mindste tre, fortrinsvist fire, i hovedsagen, omkring hovedakslens 

centerakse symmetrisk placerede, radialt forskydelige trykdorne, hvis imod hoved-

25 akslen vendende ender er forsynede med tryksko, og hvilke trykdorne er forskyde-

lige imeliem en passiv, tilbagetrukket position hvor trykskoene er iokaliseret i at-

stand fra aksel overfiaden, og en aktiv fremskudt lasbar position hvor trykskoene 

er i aniaeg med hovedakslen. 

30 Herved opnas en betragtelig fleksibilitet med hensyn til hovedaksel-fixturets 

anvendelse til fiksering of hovedaksler med forskellig geometri pa vindmoller, idet 

alene Braden at forskydeligheden at trykdornene og storrelsen at hovedaksel-

fixturet er begr nsende for anvendeligheden heraf. Hovedaksel-fixturet er saledes 
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bade anvendeliat til fiksering at eylinderformede aksier med forskellige diametre, 

og til fiksering af aksler med konisk facon. Hovedaksel-fixturet ifolge opfindelsen 

er fierdelt, og kan monteres pa taste konstruktionsdele, fortrinsvist nacellens bund-

ramme, mens vindmollens rotor er i drift. 

5 

I den hensigt at kunne anvende et selvophejsende kran, med et jordbaseret 

spit sammen med hovedaksel-fixturet ifolge opfindelsen, kan at dette omfatte mon-

teringsfaciliteter for en selvophesjsende kran, hvis spit er placeret pa jordoverfla-

den nmr vindmoliens fod. 

10 

Herved opnas den fordel, at etabiering af fact toter til fiksering at vindrnoliens 

hovedaksei, saint etablering af monterinasfaciliteter for den selvophejsende kran 

med et jordbaseret spit, finder steel samtidigt, hvilket sparer arbejdsgange, og 

plads, hvilket er af stor vigtighed, idet piadsforholdene i nacellen i en vindmolle 

15 oftest er sparsomme, og yderligere, at save] hovedaksel-fixturet som monterings-

faciliteterne for en selvophejsende kran nacellen, normalt benytter de samme 

taste konstruktionsdele i nacellen til forankring. 

I den hensigt at sikre en let og hurtig etablering at den selvophejsende kran, 

20 hvilket fordrer ophejsning af kastetblokke med wirer hidrorende fra det jordbasere-

de spit med en letvmgtskran, der monteres pa stabile konstruktionsdele i nacellen, 

kan hovedaksel-fixturet omfatte monteringsfaciliteter for en letvmgtskran. 

I den hensigt at sikre en hurtig fiksering af hovedakslen med hovedaksel-

25 fixturet ifolge opfindelsen, kan trykdornene vmre forsynede med aktuatorer for for-

skydning og fastholdelse af trykskoene i henhoidsvis den passive position og den 

aktive position, aiternativt en valgfri position imeliem den passive og den aktive 

position. Herved opnas en tidsbesparelse ved forskydning af trykskoene imellem 

den passive position og den aktive position, trykket an imod hovedaksiens overfla-

3 0 de. 

I en mere enkel udferelsesform af hovedaksel-fixturet, ifolge opfindelsen, kan 

trykdornene udgeres at gevindskarne bolte hvis imod hovedakslen vendende frie 

ender er forsynede med tryksko, hvilke gevindskarne bolte samvirker med gevind-

35 skarne huller i relevante sektioner af fixturet. Herved kan trykdornene med 
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trykskoene ved manuel drejning at de gevindskarne boite forskydes imellem den 

passive position og den aktive position. 

I den hensigt at kunne tillade rotation at hovedakslen under udforelse at ser-

5 vicerino of en aktuel vindmolie og for at beskytte hovedaksien sarn€t hovedakselfix-

turet, kan der imellem de tilvendende sider at hovedakslens overfiade og 

trykskoene torekomme en olidebelmgnino. 

Herved opnas det at hovedakslen fastholdes i sin position at hovedakselfixtu-

10 ret, men at det tiliades at hovedakslen roterer, uden at donne beskadiges, grundet 

tilstedevmrelsen glidebeleegningen. 

I en forste udforelsesform at glidebelaagninoen kan Jenne testa i, at de imod 

hovedakslen tilvendende frie ender at trykskoene er forsynede med glideplader, 

15 der i den aktive frem€skudte position er i anlaa med hovedakslen. 

I en yderliaere udforelsesform kan hovedakselfixturet ifolge opfindelsen om-

fatte en med hovedaksien samvirkende, flerdelt glideplade for montage pa hoved-

akslen, hvilken flerdelte, glideplade i den monterede tilstand pa hovedakslen sam-

20 virker med trykskoene. 

Herved opnas det, at trykskoene pa hovedakselfixturets trykdorne glider di-

rekte pa den flerdelte glideplade, ved en eventuel rotation of hovedakslen, forar-

saget at vindpavirknino vingerne. Trykskoene pa hovedakselfixturets trykdorne 

25 kan samvirke med den flerdelte gl€deplade pa hovedakslen, med eller uden glide-

belmgninger pa de imod hovedakslen tilvendende sider at trykskoene. 

I en yderligere udforelsesform at hovedakselfixturet ifoige opfindelsen kan 

dette omfatte et flerdelt rune-, kugleleje bestaende at en pa hovedakslen 

30 tastgjort, flerdelt index-ring, saint en deemed samvirkende flerdelt yder-ring besta-

ende at et til trykskoenens antal krumme delsegmenter monteret pa den imod in-

der-ringen tilvendende side at trykskoene, der i trykdornenes fremskudte aktive 

position danner yder-ringen i en atstand tra den udvendige porter at den flerdelte 
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finder-ring, hvor der imellem index-ringer og yder-ringen er anbragt et passende 

antal naieruller, ruller eller kugler, og hvor der forefindes midler til fastholdelse of 

naleruller, ruller eller kuoler i position innellern finder-rinoen og yder-rinoen. 

5 Herved dannes en egentlig midlertidig lejeforbindelse irnellem hovedaksel-

fixturet og hovedakslen, hvorom hovedakslen kan rotere. 

I den hensigt at kunne flksere rotoren pa vindmollen otter denne er bremset 

op, kan hovedaksel-fixturet, ifolge opfindelsen omfatte en rotorlas, for fiksering of 

10 vindmollens rotor. 

I en foretrukket udferelsesform of rotorlasen udgeres denne of en flange, 

hvis boltoirkel oeometri modsvarer en boltoirkel geometri pa rotoren, hvilken flange 

enderne er fastgjort til den forste ende of to parallelt med hovedakslen og pa hoer 

15 side at denne forlobende, forste bjeelkeformede konsoller tilhorende hovedaksel 

fixturet, hvilke konsollers anden ende er drejeligt iejrede med horisontalt orientere-

de boltforbindelser, pa andre konsoller tilhorende hovedaksel-fixturet, der er for-

ankrede til nacellens bundramme. 

20 1 den hensigt at kunne forelage udskiftning al akslens hovedleje, uden at vee-

re nedsaget til at afmontere hovedakslen, kan hovedaksel-fixturet yderligere om-

fatte i dot mindste en anden aktuator, imellem nacellens bundramme og den mod 

denne tilvendende side of de forste bj lkeforrnede konsoller og n rmest rotorla-

sen, hvilken anden aktuator er forskydelig imellem en forste passiv yderposition og 

25 en aktiv yderposition hvorved flangeelementet forskydes vertikalt. 

Herved opnas dot, at hovedakslen kan h ves fra sit leje h ngende E rotorla-

sen, saiedes at akslens hovedleje kan udskiftes eller serviceres uden at akslen 

skal fjernes fra nacellen. 

30 

Opfindelsen forklares nwrmere i det folgende med henvisning til tegningen, 

hvor; 
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fig. 1 er et perspektivbillede af dele af en vindmolles nacelle, udvisende na-

cellens bundramme, vindmollens hovedaksel, samt et hovedaksel-fixtur ifolge op-

findelsen, med en letvaegtskran og en selvophejsende kran monteret, 

fig. 2 er et mere detaljeret perspektivbillede fra en anden vinkel af det i fig. 1 

5 viste, hvor hovedakslen er gjort transparent, udvisende trykdorne med tryksko, 

tilhorende hovedaksel-fixturet ifolge opfindelsen, 

fig. 3 er et mere detaljeret perspektivbillede fra en anden vinkel af det i fig. 1 

viste, hvor hovedakslen er gjort transparent, udvisende aktuatorerne for haavning 

af hovedakslen, 

10 Fig. 4 er et detaljeret perspektivbillede af hovedakselfixturet til en vindmolle, 

hvor trykskoene og hovedakslen er forsynet med glideplader, og 

Fig. 5 er et detaljeret detaljeret perspektivbillede af hovedakselfixturet til en 

vindmolle, hvor glidepladerne er erstattet af fierdelt nale-, rune-, kugleleje besta-

ende at en pa hovedakslen fastgjort, flerdelt finder-ring, samt en dermed samvir-

15 kende flerdelt yder-ring bestaende at et til trykskoenens antal krurnme deisegmen-

ter monteret pa den imod inderringen tilvendende side at trykskoene. 

I fig. 1 ses en bundramme 2 i en nacelle (ikke vist) pa en vindmolle (ikke 

vist), hvor vindmollens hovedaksel 4, med gearkasse 6 og rotoren 8 er vist, og 

20 hvor hovedaksel-fixturet 10 ifolge opfindelsen er vist i monteret tilstand, bmrende 

henholdsvis en letvmgtskran 12 og en selvophejsende kran 14, med et jordbaseret 

spil (ikke vist). Bundrammen 2 er af hensyn til overskueligheden gjort transparent. 

Hovedaksel-fixturet 10 er i den viste udforelsesform forankret pa bundram-

25 men 2 naer gearkassen 6 og naer rotoren 8, og omfatter en flerdelt ramme 14, der 

sammen med en derpa fastspmndt tvaardrager 16, omslutter et stykke af hoved-

akslen 4 imellem rotoren 8 og gearkassen 6. Den flerdelte ramme 14 er forankret 

pa bundrammen 2. 

30 I fig. 2 ses det i fig. 1 viste, men som ende-billede, set fra rotorsiden af akslen 

4, og hvor rotoren 8 af hensyn til overskueligheden er gjort transparent. Som det 

fremgar af fig. 2 omfatter den flerdelte ramme 14 og tva9rdrageren 16 i alt 4 om-

kring hovedakslen 2 symmetrisk placerede trykdorne 18, med tryksko 20, der er 

bragt i anlaeg med hovedakslen 4, for fastholdelse af denne. 

35 

Trykdornene 18, kan udgores af hydraulisk drevne stempler hvis frie ender 

omfatter trykskoene 20, men kan ogsa vaare udfort pa andre mader, hvor disse 
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forskydes manuelt imellem den aktive position, hvor trykskoene 20 er i anlaeg med 

hovedakslen 4 og den passive, tilbagetrukne position. 

Som det fremgar af fig. 3, omfatter hovedaksel-fixturet 10, to parallelt forlo-

5 bende forste dragere 22 pa hver side af hovedakslen 4, i hvis forste ender, naer-

mest rotoren 8, er fastgjort rotorlas i form af et flangeelement 24, hvis hulcirkel 26 

geometri er ligedannet med hulcirkel 28 geometrien pa rotoren 8 over en del af 

rotorens periferi. Ved lasning af rotoren 8 bringes hullerne 7 i rotoren 8 og hullerne 

9 i flangeelementet 24 til overlapning, hvorefter der indfores bolte gennem huller-

10 ne, der tilspaendes med motrikker, hvorefter rotoren 8 er fastholdt/last af flange-

elementet 24. 

Den anden ende af de parallelt forlobende forste dragere 22 er nmrmest 

gearkassen 6 drejeligt forankret pa horisontalt orienterede lejebolte 30, pa en kon-

15 sol 32, der er fastgjort til bundrammen 2. De parallelt forlobende forste dragere 22 

er indbyrdes forbundne med andre tvaardragere 34, pa hvilke ses konsolfaciliteter 

23 for en selv ophejsende kran 14 med et jordbaseret spil (ikke vist). 

Som det fremgar af fig. 3 og fig. 1, findes der imellem bundrammen 2 og de 

20 paralleltforlobende forste dragere 22 en aktuator 36. Aktivering af aktuatoren 36 vil 

medfore en aendring af afstanden imellem bundrammen 2 og de forste dragere 22, 

i hvilket flangeelementet 24 er ophaengt, hvilket vil medfore at flangeelementet 24 

og rotoren 8, og dermed hovedakslen 4 halves, hvilket vil medfore, at det bliver 

muligt at udskifte hovedakslens leje 38, uden at v re nodsaget til at hejse hoved-

25 akslen 4 ned pa jorden, hvilket er meget besparende, safremt hovedaksellejet 38 

skal repareres eller udskiftes. 

I fig. 1 ses endvidere hvorledes hovedaksel-fixturet 10 omfatter monterings-

faciliteter 40 for letvmgtskranen 12. 

30 

I fig. 4 ses en udforeisestorm af hovedaksel-fixturet, ifoige opfindelsen, der er 

specielt egnet til anvendelse for fastholdelse af vindrnoliens hovedaksel 4 i positi-

on i nacellen, men hvor rotation at hovedakslen 4 er mulig i trykdorne-

nes/trykskoenes (18, 20) aktive position i aniaeg med hovedakslen. 

35 

P10104DKO1 LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 314 of 349



8 

Som det fremgar at fig. 4, finder der imellem de tilvendende sider of 

trykskoene 20 og overfiaden of hovedakslen 4 en glidebel gning 42, 44. 

Glidebelmgningen kan udgeres of glideplader 42 der er fastgjort pa de imod 

5 hovedaksien 4 tilvendende frie ender at trykskoene 20, der i den aktive fremskudte 

position er ani g med hovedakslen 4, men kan alternativt omfatte en rned ho-

vedakslen 4 samvirkende, flerdelt dlideplade 44 for montage pa hovedakslen 4, 

hviiken flerdelte glideplade 44 i den monterede tilstand pa hovedaksien 4 sarnvir-

ker med trykskoene 20. Det skal anfores, at tilstedevmrelsen of den flerdelte gli-

10 deplade 44 pa hovedakslen 4 ikke nodvendigvis udelukker tilstedevaereisen at 

glidepladerne 42 pa trykskoene 20. 

I en yderliaere udforelsesforrn bestir hovectakselfixturet 10 of et flerdelt vale-

rulle-, kugieleje 46, bestaende of en pa hovedakslen fastgjort, flerdelt finder-ring 

15 48, saint en dermed samvirkende flerdelt yder-ring 50 bestaende of et til trykskoe-

nens antai krumme delsegmenter 52 monteret pa den imod finder-ringen 48 tilven-

dende side at trykskoene 20, der i trykdornenes frernskudte aktive position danner 

yder-ringen 50 i en afstand fra den udvendige periferi of den flerdelte finder-ring 48, 

og hvor der irnellem finder-ringen 48 og yder-ringen 50 er anbragt et passende an-

20 tal nalerulleri wiled eller bugler 54 (i den viste udforelsestorm miler 54), og hvor 

der torefincles midler (ikke vist) til fastholdelse of nalerullerl kugler 54 i posi-

tion imellem finder-rinoen 48 og yder-ringen 50. 

Navnte midier til tastholdelse of nalerulledrullerlkugler 54, kan besta r, sam-

25 virkende kantafgraensninger pa tilvendende sider of finder-ringen 48 og yder-ringen 

50, alternativt ved hoidemidler, imellem hviike nalerullernelrullerne/kuglerne 54 

fastspmndes. 

Tilstedevaereisen of glidebei gningen 42, 44, alternativt det flerdelte nale-, 

30 rulle-, kugleleje 46, medforer at hovedakslen 4 tillades at rotere, med samtidigt at 

denne fastholdes i sin position under servicerino at vindmollen, hvilket kan vaere 

formalstjenligt, navnlig ved storre vindmoller. 
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Opfinderen har erkendt, at hovedaksel-fixturet 10 kan antage andre udform-

ninger en den foran beskrevne og i figuren viste, men det aandrer ikke pa det op-

finderiske aspekt der bestar i at angive et hovedaksel-fixtur 10 af den angivne art, 

der omfatter justerbare trykdorne 18 med tryksko 20, der medforer at fixturet 10 

5 bliver anvendeligt uanset geometrien af hovedakslen 4 pa en vindmolle, og sale-

des, at dette kan monteres uden at fiksere rotoren 8, og yderligere at kombinere 

hovedaksel-fixturet med faciliteter (40) montering af henholdsvis en letvaegtskran 

12, og en selvophejsende kran 14, med et jordbaseret spil, samt en rotorlas 24 og 

sluttelig at indrette hovedaksel-fixturet 10 med aktuatorer 36, saledes at hovedaks-

10 len 4 og hovedaksellejet 38 kan haeves tilstraekkeligt fra dettes leje i nacellen til, at 

lejet kan serviceres eller udskiftes. 

15 
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KRAV 

1. Hovedaksel-fixtur (10) til fiksering af hovedaksien (4) pa en vindmolle ved 

5 gennemforelse af montage- og reparationsarbejder pa tunge dele af vindmollen 

arrangeret i nacellen pa vindmolier, hvilket fixtur (10) opdelt i et antal sektioner for 

montering pa stabile konstruktionsdele (2), der forefindes i en vindmolles nacelle, 

herunder nacellens bundramme (2), k e n d e t e g n et v e d , at hovedak-

sel-fixturet (10) omfatter i det mindste tre, fortrinsvist fire, i hovedsagen, omkring 

10 hovedakslens centerakse (11) symmetrisk placerede, radiait forskydelige trykdor-

ne (18), hvis imod hovedakslen (4) vendende ender er forsynede med tryksko 

(20), og hviike trykdorne (18) er forskydelige imellem en passiv, tilbagetrukket po-

sition hvor trykskoene (20) er lokaliseret i afstand fra hovedaksien (4) overfiaden, 

og en aktiv fremskudt lasbar position hvor trykskoene (20) er i animg med hoved-

15 akslen (4). 

2. Hovedaksel-fixtur (10), ifolge krav 1, k e n d e t e g n et v e d, at det-

te omfatter monteringsfaciliteter for en selvophejsende kran (14), hvis spit er pla-

ceret pa jordoverfiaden neer vindmollens fod. 

20 

3. Hovedaksel-fixtur (10), ifoige krav 1 eller 2, k e n d e t e g n et ved, 

at dette omfatter monteringsfaciliteter (40) for en letvaegtskran (12). 

4. Hovedaksel-fixtur (10), ifoige et hviiket sore heist af kravene 1-3, k e n 

25 d e t e g n e t v ed, at trykdornene (18) er forsynede med aktuatorer til for-

skydning og fastholdelse of trykskoene (20) i henhoidsvis den passive position og 

den aktive position, aiternativt en valgfri position imellem den passive og den akti-

ve position. 

30 5. Hovedaksei-fixtur (10), ifoige et hvilket sam heist af kravene 1-3, k e n -

d e t e g n e t v ed, at trykdornene (18) udgores af gevindskarne boite hvis 

imod hovedaksien vendende frie ender er forsynede med tryksko (20), hviike ge-

vindskarne bolte samvirker med gevindskarne huller i relevante sektioner af fixtu-

ret (10). 

35 
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6. Hovedaksel-fixtur (10), ifolge et hviiket som heist af kravene 1-5, k e n 

d e t e g n et ved, at der imeliem de tilvendende sider af hovedakslens 

overfiade ng trykskoene finder en glidebelmgning (42, 44). 

5 7. Hovedaksel-fixtur (10) ifolge krav 6, k e n d e t e g net ved, at gli-

debei gningen bestar i, at de imod hovedakslen (4) tilvendende frie ender al 

trykskoene (20) er forsynede med en glideplade (42), €der i den aktive fremskudte 

position er i aniaag rued hovedakslen (4). 

10 8. Hovedaksel-fixtur (10) ifolge krav 6 eller 7, ken d e t e g n et ved, 

at det omfatter en med hovedakslen (4) samvirkende, flerdelt glideplade (44) for 

montage pa hovedakslen (4), hviiken flerdelte glideplade. (44) i den monterede 

tiistand pa hovedaksien (4) samvirker med trykskoene (20). 

15 9. Hovedaksel-fixtur (10) ifoige et hviiket som heist af kravene 1-5, k e n 

d e t e g n et ved, at det omfatter et flerdeit kugieleje (46) be-

staende at en pa hovedaksien (4) fastgjort, flerdeit inde€r-ring (48), samt en dermed 

samvirkende flerdeit yder-ring (50) bestaende at et til trykskoenens antal krumme 

delsegmenter (52) monteret pa den imod finder-ringen (48) tilvendende side af 

20 trykskoene (20), der i trykdornenes fremskudte aktive position danner yder-ringen 

(50) i en afstand fra den udvendige periferi at den fierdelte finder-ring (48), hvor der 

imellem inder-ringen (48) og yder-ringen (50) er, anbragt et passende antal nalerui-

ler, ruder eller kugler (54), og hvor der forefindes midler til fastholdeise at nalerul-

ler, ruller eller kugier (54) i position imellem finder-ringen (48) og yder-ringen (50). 

25 

10. Hovedaksel-fixtur (10), ifaige et hviiket som heist at kravene 1-9, k e n 

d e t e g n et ved, at dette omfatter en rotorlas (24), for fikserino af vindmol-

lens rotor (8). 

30 11. Hovedaksel-fixtur (10), ifoige krav 10, ken deteg n e t ved, at 

rotorlasen (24) udgores af et fiangeelement, hvis boltoirkel geometri (26) rnodsva-

rer en boltoirkel aeometri (28) pa rotoren, hviiket flangeelement (24) i enderne er 

fastgjort til den forste ende (21) af to paraileit med hovedaksien og pa fiver side at 
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denne forlobende, forste bjwikeformede konsolier (22) tilhorende hovedaksei fix-

turet, hviike konsollers (22) anden ende (23) er drejeligt lejrede med horisontalt 

orienterede boltforbindelser (30), pa andre konsoller (39) tilherende hovedaksei-

fixturet (10), der er forankrede pa nacellens bundramme (2). 

5 

12. Hovedaksei-fixtur (10), ifelge krav 11, ken d e t e g n et ved, at 

der imellem nacellens bundramme (2) og den imod denne tilvendende side (25) of 

de forste bjceikeformede konsolier (22) og mermest rotoriasen (24), findes i del 

mindste en aktuator (36), hvilken aktuator (36) er forskydelig imellem en forste 

10 passiv yderposition og en aktiv yderposition hvor flangeelementet (24) forskydes 

vertikait. 

P1 0104DKO1 LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 319 of 349



13 

Sammendrag 

Der angives et hovedaksel-fixtur (10) til fiksering at hovedakslen (4) pa en 

vindmolle ved gennemforelse af montage- og reparationsarbejder pa tunge deie af 

5 vindmolien arrangeret i nacellen pa vindm€iler, hvilket fixtur (10) opdelt i et antal 

sektioner for montering pa stabile konstruktionsdele (2), der forefindes i en vind-

molies nacelle, herunder naceilens bundramme (2). 

Hovedaksel-fixturet (10) omfatter justerbare trykdorne (18) med tryksko (20), 

der medforer at fixturet 10 bliver anvendeligt uanset geometrien af hovedakslen 

10 (4) pa en vindmolle, og saledes, at dette kan monteres uden at fiksere rotoren (8). 

Hovedaksel-fixturet (10) omfatter tillige faciliteter (40) montering af henholdsvis en 

letva9gtskran (12), og en selvophejsende kran (14) med et jordbaseret spil, samt 

en rotorlas (24), der i kombination med til hovedaksel-fixturet (10) horende aktua-

torer (36) imellem hovedaksel-fixturet (10) og bundrammen (2), medforer, at det er 

15 muligt at forskyde hovedakslen (4) og hovedaksellejet (38) vertikalt fra dettes leje i 

nacellen til, at lejet kan serviceres eller udskiftes. 
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(57) Abstract: A main shaft fixture (10) is disclosed for fixing in place a 
main shaft (4) on a wind turbine during execution of installation and repair 
work on the heavy parts of the wind turbine arranged in the nacelle of wind 
turbines, where the fixture (10) is divided up into a number of sections for 
mounting on stable structural parts (2) that are found in a wind turbine's na-
celle, including the nacelle's bottom frame (2). The main shaft fixture (10) 
comprises adjustable pressure mandrels (18) with tap shoes (20), which 
cause the fixture 10 to be usable regardless of the geometry of the main shaft 
(4) on a wind turbine, and such that it can be mounted without fixing the ro-
tor (8). The main shaft fixture (10) also comprises facilities (40) for the 
mounting of a lightweight crane (12) and a self-hoisting crane (14) with a 
ground- based winch, respectively, as well as a rotor lock (24), which in 
combination with the actuators (36) belonging to main shaft fixture (10) 
between the main shaft fixture (10) and the bottom frame (2) makes it pos-
sible to displace the main shaft (4) and the main shaft bearing (38) vertically 
from its bearing in the nacelle sufficiently to service or replace the bearing. 
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TITLE: MAIN SHAFT FIXTURE 

The present invention relates to a main shaft fixture for the fixing of a main 

shaft on a wind turbine during the execution of installation and repair work in 

5 heavy parts of a wind turbine arranged in a nacelle on wind turbines, with the 

fixture being divided up into a number of sections for installation on stable 

structural parts in a nacelle in a wind turbine, including the nacelle's bottom frame. 

During the execution of installation and repair work on the nacelle of wind 

10 turbines there is often a need to perform fixing of the wind turbine's main shaft, for 

example with the replacement and servicing of a wind turbine's gear box, 

generator or with the replacement of its main bearing, or other heavy structural 

parts present in the nacelle of a wind turbine. The stated components, which are 

mutually conjoined and anchored to the nacelle's bottom frame, are stable in an 

15 assembled state, but when separation needs to be undertaken during repairs and 

servicing of the turbine, static instability and imbalance arises, which can lead to 

the turbine's structural parts being damaged, hence there is a need to fix the wind 

turbine's main shaft, 

20 DE 102006013539 Al (NORDEX ENERGY GMBH) discloses a main shaft 

fixture for fixing the main shaft on a wind turbine during the execution of 

installation and repair work on heavy parts that are arranged in the nacelle on wind 

turbines, with the fixture being divided up into a number of sections for installation 

on stable structural parts that are found on a wind turbine's nacelle, including the 

25 nacelle's' bottom frame. 

Up to now it has been necessary to halt the turbine, i.e. brake it and fix the 

rotor with a rotor lock, and then mount an actual fixture to firmly hold the main 

shaft, subsequent to which servicing of the components in the wind turbine's 

30 nacelle is able to take place. However, it is inappropriate to have to halt the 

operation of the wind turbine while the mounting of the main shaft fixture is taking 

place, as the standstill of the wind turbine during the time that is spent to install the 

fixture involves a not insignificant operating loss in the form of a lack of energy 
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produced (power). Furthermore, the known main shaft fixtures are relatively 

inflexible in relation to shaft geometry, which means that in practice nearly just as 

many different fixtures need to be built and stored as there are shaft geometries 

that exist, which is inappropriate. In addition, the use of self-hoisting cranes, 

5 whose winches are placed on the ground surface near the turbine's tower, is 

increasing, because the use of such involves large savings in the level of 

expenses for servicing of wind turbines since the use of large mobile cranes for 

handling the above-mentioned large and heavy components is made superfluous. 

This causes however a need for facilities for anchoring the self-hoisting crane with 

10 the ground-based winch in the nacelle. However, the self-hoisting winch requires 

furthermore the presence of a lightweight crane, for the hoisting of snatch blocks, 

etc„ that are to be anchored on/ire the nacelle or on the blades of the wind turbine, 

which poses requirements concerning the facilities for mounting the lightweight 

crane. 

15 

In the event of servicing in particular large wind turbines, it may however be 

inappropriate to block the main shaft's rotation with an actual rotor lock, but rather 

be appropriate to simply retain the shaft in position and permit a certain rotation of 

the shaft, wh€ch is possible by turning the blades/nacelle out of the wind so that 

20 the shaft via the effects of the wind on the blades only rotates very slowly, or not at 

all, whereby it is acceptable in terms of safety, to perform service work in the 

nacelle of the wind turbine concerned. 

It thus is the purpose of the invention to specify a main shaft fixture that 

25 provide a more universal appli€€cation in relation to shaft geometry, which moreover 

does not require halting and fixing of the wind turbine's main shaft, but which may 

however comprise the means for such. 

It is further the purpose of the invention to provide a main shaft fixture that in 

30 addition offers facilities for the mounting of a self-hoisting crane, with a ground-

based winch. 
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It is by the invention realized that this is possible by a main shaft fixture of the 

nature specified in the introduction, which is characterised by that the main shaft 

fixture comprises at least three radial displaceable pressure mandrels, 

substantially symmetrical located around the centre axis of the main shaft, the 

5 ends of said pressure mandrels facing the main shaft are furnished with a tap 

shoe, and said pressure mandrels being displaceable between a passive, 

withdrawn lockable position where the tap shoes are configured to be located at a 

distance from the surface of the main shaft and an advanced lockable position 

where the tap shoes are configured to be engaged with the main shaft. 
10 

Considerable flexibility is hereby attained with respect to the main shaft 

fixture's use for the fixing of main shafts with different geometries on wind turbines, 

since solely the degree of movability of the pressure mandrels and the size of the 

main shaft fixture pose limiting factors for the usability of such. The main shaft 

15 fixture is thus both usable for fixing of cylinder-shaped shafts with different 

diameters and for the fixing of shafts with conical shapes. The main shaft fixture 

according to the invention is multi-part, and may be mounted on permanent 

structural parts, preferably the bottom frame of the nacelle, while the rotor of the 

wind turbine is in operation, 

20 

With the intent of being able to use a self-hoisting crane with a ground-based 

winch together with the main shaft fixture according to the invention, it may 

comprise mounting facilities for a self-hoisting crane whose winch is placed on the 

ground surface ground near the foot of the wind turbine. 

25 

The advance thereof is that the establishment of facilities for the fixing of the 

wind turbine's main shaft, as well as the establishment of mounting facilities for the 

self-hoisting crane with a ground-based winch, take place simultaneously, which 

saves work processes, and space, which are of great importance, as the space in 

30 the nacelle in a wind turbine are most often narrow, and furthermore the main 

shaft fixture as well as the mounting facilities for a self-hoisting crane in the nacelle 

normally utilise the same permanent structural parts in the nacelle for anchoring. 

With the intent of ensuring easy and rapid establishment of the self-hoisting 

35 crane, which requires the hoisting of snatch blocks with wires originating from the 

ground-based winch with a lightweight crane which is mounted on stable structural 

LiftWerx Ex. 1006
LiftWerx USA Inc. v. Liftra IP ApS

IPR2026-00102
Page 334 of 349



WO 2016/055065 PCT/D1(2015/000040 

4 

parts in the nacelle, the main shaft fixture may comprise mounting facilities for a 

lightweight crane. 

For the purpose of securing the rapid fixing of the main shaft using the main 

5 shaft fixture according to the invention, the pressure mandrels may be provided 

with actuators for displacing and retaining the tap shoes in the passive position 

and the active position, respectively, alternatively in a selectable position between 

the passive and the active position. 

10 Time is thereby saved in the displacement of the tap shoes between the 

passive position, and the active position pressed against the main shaft's surface. 

In a more simple form of embodiment of the main shaft fixture according to 

the invention, the pressure mandrels may be comprised of threaded bolts whose 

15 free ends facing the main shaft are furnished with tap shoes, where the threaded 

bolts work together with threaded holes in relevant sections of the fixture. The 

pressure mandrels with the tap shoes are hereby displaced by manual turning of 

the threaded bolts between the passive position and the active position. 

20 With the intent of being able to permit rotation of the main shaft during 

performance of servicing of a relevant wind turbine and in order to protect the main 

shaft and the main shaft fixture, a slide lining may exist between the opposing 

sides of the main shaft's surface and the tap shoes. 

25 This enables the main shaft to be fixed in its position by the main shaft 

fixture, but with the main shaft being permitted to rotate without it being damaged 

due to the presence of the slide lining. 

In a first embodiment of the slide lining, this could consist of the free ends of 

30 tap shoes facing against the main shaft being furnished with slide plates, which in 

the active extended position are engaged with the main shaft. 
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In a further embodiment, the main shaft fixture may according to the 

invention co€prise a multi-part slide plate working in conjunction with the main 

shaft to be mounted on the main shaft, where the mult€-part sl€de plate in its 

mounted state on the main shaft cooperates with the tap shoes. 

5 

This enables the tap shoes on the main shaft fixture's pressure mandrel to 

slide directly on the multi-part slide plate, in the event of a possible rotation of the 

main shaft caused by the effects of wind on the blades. The tap shoes on the main 

shaft fixture's pressure mandrels may cooperate with the multi-part slide plate on 

10 the main shaft, with or without slideway linings on the opposing sides of the tap 

shoes facing the main shaft. 

In a further embodiment of the main shaft fixture as per the invention, it may 

comprise a multi-part needle bearing, roller bearing, ball bearing, consisting of a, 

15 multi-part inner ring, fastened on the main shaft, and a therewith cooperating multi-

part outer ring consisting a number of bowed sub segments accordi€ng to the 

number of tap shoes mounted on the opposing side of the tap shoes facing the 

multi-part inner ring, which in the advanced active pos€tion of the pressure 

mandrels form the outer ring at a distance fro€ the external periphery of the multi-

20 part inner ring, and where a suitable number of needle rollers, rollers or balls are 

placed between the inner ring and outer ring, and where means are present for 

retaining the needles, rollers, or balls in posit€on between the inner ring and outer 

ring. 

25 An actual temporary bearing connection is hereby formed between the main 

shaft fixture and the main shaft, about which the main shaft is able to rotate. 

With the intent of being able to fix the rotor on the wind turbine after it has 

been braked to a stop, the main shaft fixture according to the invention, may 

30 comprise a rotor lock, for fixing the wind turbine's rotor. 

In a preferred embodiment of the rotor lock, it is comprised of a fla€nge, 

whose bolt circle geometry corresponds to a bolt circle geometry on the rotor, said 

flange element being fastened at the ends to the first end of two first beam-shaped 
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brackets extending parallel with, and on each side of the main shaft, said beam 

shaped brackets belonging to the main shaft fixture, and where the other end of 

the brackets are pivotally mounted with horizontally oriented bolt connections, on 

other brackets belonging to the main shaft fixture, which are anchored on the 

5 bottom frame of the nacelle. 

It is hereby achieved that the rotor can be fixed by introducing a bolt through 

one or more of the overlapping holes in the bolt circles on the flange fastened to 

the bottom frame and the bolt circle on the rotor, respectively. 

10 

With the intent of being able to perform replacement of the shaft's main 

bearing, without being forced to dismount the main shaft, the main shaft fixture 

may furthermore comprise at least a second actuator, between the nacelle's 

bottom frame and the opposing side of the first beam-shaped brackets facing such 

15 and the nearest rotor lock, where the other actuator is movable between a first 

passive outer position and an active cuter position whereby the flange element is 

moved vertically. 

This enables the main shaft to be able to be raised from its bearing hanging 

20 in the rotor lock, such that the main bearing of the shaft can be replaced or 

serviced without the necessity of removing the shaft from the nacelle. 

The invention is explained in further detail in the following with reference to 

the drawing, wherein; 

25 Fig. 1 is a perspective view of parts of a wind turbine's nacelle, presenting 

the nacelle's bottom frame, the wind turbine's main shaft, and a main shaft fixture 

according to the invention, with a lightweight crane and a self-hoisting crane 

mounted, 

Fig. 2 is a more detailed perspective view from another angle of what is 

30 shown in fig. 1, where the main shaft is made transparent, presenting the pressure 

mandrel with tap shoe belonging to the main shaft fixture according to the 

invention, 
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Fig. 3 is a more detailed perspective view from another angle of what is 

shown in fig. 1, presenting the actuators for raising the main shaft, where the main 

shaft is made transparent, 

Fig. 4 is a detailed perspective view of the main shaft fixture for a wind 

5 turbine, where the tap shoes and the main shaft are furnished with slide plates, 

and 

Fig. 5 is a detailed perspective view or the main shaft fixture for a wind 

turbine, where the slide plates are replaced by a multi-part needle bearing/'roller 

bearing/bail bearing consisting of a multi-part inner ring fastened to the main shaft 

10 and a therewith cooperating multi-part outer ring consisting of bowed subsegments 

of the number of tap shoes mounted on the opposing side of the tap shoes facing 

the inner ring. 

In fig. 1 a bottom frame 2 is seen in a nacelle (not shown) on a wind turbine 

15 (not shown), where the main shaft 4 of the turbine, with gear box 6 and the rotor 8 

are shown, and where the main shaft fixture 10 according to the invention is 

shown in the mounted state, bearing a lightweight crane 12 and a self-hoisting 

crane 14 with a ground-based winch (not shown), respectively. The bottom frame 

2 has for reasons of clarity been made transparent. 

20 

The main shaft fixture 10 is in the shown embodiment shown anchored to the 

bottom frame 2 near the gear box 6 and near the rotor 8, and comprises a multi-

part frame 14, which together with a cross member 16 fastened on it encloses a 

part of the main shaft 4 between the rotor 8 and the gear box 6. The multi-part 

25 frame 14 is anchored on the bottom frame 2. 

In fig. 2 is shown what are seen in fig. 1, but as an end picture, seen from the 

rotor side of the shaft 4, and where the rotor 8 for reasons of clarity has been 

made transparent. As it appears from fig. 2, the multi-part frame 14 and cross 

30 member 16 comprise in total four pressure mandrels 18 symmetrically placed 

around the main shaft 2, with tap shoes 20, that are engaged onto the main shaft 4 

in order to fix such in place. 

The pressure mandrels 18 may be comprised of hydraulically driven pistons 

35 whose free ends comprise the tap shoes 20, but may also be executed in other 

manners, where they are moved manually between the active position where the 
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tap shoes 20 are engaged with the main shaft 4 and the passive, withdrawn 

position. 

As it appears from fig. 3, the main shaft fixture 10 comprises two parallel 

5 passing first beams 22 on each side of the main shaft 4, in the first ends of which, 

nearest to the rotor 8, a rotor lock is fastened in the form of a flange element 24, 

the hole circle 26 geometry of which is similar to the hole circle 28 geometry on the 

rotor 8 over a part of the periphery of the rotor. Locking of the rotor 8, the holes 7 

in the rotor 8 and the holes 9 in the flange element 24 are brought to overlap, and 

10 subsequently bolts are inserted through the overlapping holes, which are tightened 

with nuts, after which the rotor 8 is fixed/locked by the flange element 24. 

The other end of the parallel passing first beams 22 are nearest to the gear 

box 6 are pivotally anchored on horizontally oriented bearing bolt 30, on a bracket 

15 32, which is fastened to the bottom frame 2. The parallel passing first beams 22 

are mutually connected with second cross members 34, on which bracket facilities 

23 are seen for a self-hoisting crane 14 with a ground-based winch (not shown). 

As it appears in fig. 3 and fig. 1 show, an actuator 36 is located between the 

20 bottom frame 2 and the parallel passing first beams 22. Activation of the actuator 

36 will result in a change of the distance between the bottom frame 2 and the first 

beams 22, in which the flange element 24 is suspended, which will cause the 

flange element 24 and the rotor 8 and thereby the main shaft 4 to be raised, which 

will result in the possibility to replace the main shaft's bearing 38 without the 

25 necessity of hoisting the main shaft 4 down to the ground, which is quite time-

saving when the main shaft bearing 38 has to be repaired or replaced. 

In fig. 1 it is moreover shown how the main shaft fixture 10 comprises 

mounting facilities 40 for the lightweight crane 12. 

30 
In fig. 4 is shown an embodiment of the main shaft fixture according to the 

invention, which is specially suited for use for fixing the wind turbine's main shaft 4 

in position on the nacelle, but where rotation of the main shaft 4 is possible, in the 

active position of the pressure mandrels/tap shoes (18, 20), engaged with the 

35 main shaft. 
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As shown in fig. 4, a slideway lining 42, 44 is located between the opposing 

sides of the tap shoes 20 facing the surface of the main shaft 4. 

The slideway may be co€prised of slide plates 42 that are fastened to the 

5 opposing free ends of the tap shoes 20 facing the main shaft 4, which in their 

active advanced position are engaged with the main shaft 4, but which 

alternatively may comprise a multi-part slide plate 44 cooperative working with the 

main shaft 4, for mounting on the main shaft 4, said multi-part slide plate 44 in its 

mounted state on the main shaft 4 cooperates with the tap shoes 20. It must be 

10 stated that the presence of the multi-part slide plate 44 on the main shaft 4 does 

not necessarily exclude the presence of the slide plates 42 and the tap shoes 20. 

In a further embodiment, the main shaft fixture 10 consists of a multi-part 

needle bearing/roller bearing/ball bearing 46, comprised of a multi-part inner ring 

15 48 fastened on the main shaft as well as, a cooperating multi-part outer ring 50 

consisting of bowed subsegments 52 of the number of tap shoes mounted on the 

opposing side of the tap shoes 20 facing the inner ring 48, which in the advanced 

position of the pressure mandrels form the outer ring 50 at a distance from the 

outer periphery of the multi-part inner ring 48, and where an appropriate number of 

20 needle rollers, rollers, or balls 54 (in the shown embodiment rollers 54) are 

arranged between the inner ring 48 and the outer ring 50, and where means (not 

shown) are present for retaining the needles/rollers or balls (54) in position 

between the inner ring 48 and outer ring 50. 

25 The means mentioned for fastening of needle rollers/rollers/balls 54 may 

consist of cooperating edge delineators in opposing sides of the inner ring 48 and 

outer ring 50, alternatively of a means of holding between which the needle 

rollers/rollers/balls 54 are fastened. 

30 The presence of the slide lining 42, 44, alternatively the multi-part needle 

bearing, roller bearing, ball bearing 46, involves the main shaft 4 being permitted 

to rotate simultaneously with it being fixed in its position during servicing of the 

wind turbine, which can serve a purpose namely for larger wind turbines. 
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The inventor has recognised that the main shaft fixture 10 can assume other 

embodiments than disclosed in the preceding and shown in the figures, however 

such do not change the inventive aspect that consists of specifying a main shaft 

5 fixture 10 of the given type that comprises adjustable pressure mandrels 18 with 

tap shoes 20, which causes the fixture 10 to be usable regardless of the geometry 

of the main shaft 4 on a wind turbine, and thus that such can be mounted without 

fixing the rotor 8 in place, and furthermore of combining the main shaft fixture with 

facilities 40 for mounting of a lightweight crane 12 and a self-hoisting crane 14 with 

10 a ground-based winch, respectively, as well as a rotor lock 24 and finally of 

furnishing the main shaft fixture 10 with actuators 36, enabling the main shaft 4 

and the main shaft bearing 38 to be raised sufficiently from its bearing in the 

nacelle that it can be serviced or replaced. 

15 
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CLAIMS 

1, Main shaft fixture (10) for fixation of a main shaft (4) on a wind turbine 

5 during execution of installation and repair work on heavy parts of a wind turbine, 

where the fixture (10) is divided up into a number of sections for mounting on 

stable structural parts (2) structural parts in a nacelle in a wind turbine, including 

the bottom frame (2) of the nacelle, c h a r a c t e r i s e d i n , that the main 

shaft fixture (10) comprises at least three radial displaceable pressure mandrels 

10 (18), substantially symmetrical located around the centre axis (11) of the main 

shaft, the ends of said pressure mandrels (18) facing the main shaft (4) are 

furnished with a tap shoe (20), and said pressure mandrels (18) being 

di€splaceable between a passive, withdrawn lockable position where the tap shoes 

(20) are configured to be located at a distance from the surface of the main shaft 

15 (4) and an advanced lockable position where the tap shoes (20) are configured to 

be engaged with the main shaft (4). 

2. Main shaft fixture (10), according to claim 1, c h a r a c t e r i s e d 

n that it co€prises mounting facilities for a self-hoisting crane (14), the winch of 

20 which is located on the ground surface near the foot of the wind turbine. 

3, Main shaft fixture (10), according to claim 1 or 2, c h a r a c t e r i s e d 

n , that it comprises mounting facilities (40) for a lightweight crane (12). 

25 4. Main shaft fixture (10), according to any one of the claims 1-3, 

c h a r ac t e r i s e d i n, that the pressure mandrels (18) is provided with 

actuators for displacing and retaining the tap shoes (20) in the passive position 

and the active position, respectively, alternatively in a selectable position between 

the passive and the active position. 

30 

5. Main shaft fixture (10), according to any one of the claims 1-3, 

c h a r a c t e r i s e d in, that the pressure mandrels (18) consists of 

threaded bolts whose opposing free ends facing the main shaft are furnished with 

tap shoes (20), and said threaded bolts cooperates with threaded holes in relevant 

35 sections of the fixture (10). 
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6. Main shaft fixture (10), according to any one of the claims 1-5, 

characterised by a slideway lining (42, 44) being located between the opposing 

sides of the surface of the main shaft and tap shoes. 

5 

7. Main shaft fixture (10) according to claim 6, c h a r a c t er i se d in, 

that the slideway lining is configured so that of the opposing free ends of the tap 

shoes (20) facing the main shaft (4) are provided with a slide pate (42) which in 

the active advanced position is engaged with the main shaft (4). 

10 

8. Main shaft fixture (10) according to claim 6 or 7, character i sed 

n , that it comprises a multi-part slide plate (44) cooperating with the main shaft 

(4) for mounting on the main shaft (4), where the multi-part slide plate (44) in its 

mounted position on the main shaft (4) is cooperating with the tap shoes (20). 

15 

9. Main shaft fixture (10) according to any one of the claims 1-5, 

character ised i n , that it comprises a multi-part needle bearing, roller 

bearing, ball bearing (46) consisting of a multi-part inner ring (48) fastened to the 

main shaft (4), and a therewith cooperating multi-part outer ring (50) consisting of 

20 bowed subseg€gents (52) corresponding to the number of tap shoes, mounted on 

the opposing side of the tap shoes (20) facing the inner ring (48), which in the 

advanced active position of the pressure mandrels form the outer ring (50) at a 

distance from the outer periphery of the multi-part inner ring (48), and where an 

appropriate number of needle rollers, rollers, or balls (54) are arranged between 

25 the inner ring (48) and the outer ring (50), and where means are present for 

retaining the needles, rollers, or balls (54) in position between the inner ring (48) 

and outer ring (50). 

10. Main shaft fixture (10), according to any one of the claims 1-9, 

30 character ised in, that it comprises a rotor lock (24) for fixation of the 

rotor (8) of the wind turbine. 
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11. Main shaft fixture (10), according to claim 10, c h a r act e r i se d 

n , that the rotor lock (24) consists of a flange element, whose bolt circle 

geometry (26) corresponds to a bolt circle geometry (28) on the rotor, said flange 

element (24) being fastened at the ends to the first end (21) of two first beam-

5 shaped brackets (22) extending parallel with, and on each side of the main shaft, 

said beam shaped brackets (22) belonging to the main shaft fixture, and where the 

other end (23) of the brackets (22) are pivotally mounted with horizontally oriented 

bolt connections (30), on other brackets (39) belonging to the main shaft fixture 

(10), which are anchored on the bottom frame (2) of the nacelle. 

10 

12. Main shaft fixture (10), according to claim 11, c h a r a c t e r i se d 

n , that at least one actuator (36) is located nearest the rotor lock (24) between 

the bottom frame (2) of the nacelle and the adjacent side (25) of the first beam-

shaped brackets (22) facing the bottom frame (2), said actuator (36) is 

15 displaceable between a first passive outer position and an active outer position 

where the flange element (24) is displaced vertically, 
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