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PTO/AIA/15 (03-13) 

Approved for use through 01/31/2014. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Panerwork Reduction Act of 1995 no nersons are renuired to resnond to a collection of information unless it disnlavs a valid 0MB control number 

UTILITY Attorney Docket No. DON01 P-2803 

PATENT APPLICATION First Named Inventor John T. Uken 

"\ 

TRANSMITTAL Title EXTERIOR REARVIEW MIRROR ASSEMBLY 

\... (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1.• Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2.• Applicant asserts small entity status. 10. D Assignment Papers 

See 37 CFR 1.27 (cover sheet & document(s)) 

3.• Applicant certifies micro entity status. See 37 CFR 1.29. 
Name of Assignee 

Applicant must attach form PTO/SB/15A or B or equivalent. 

4.0 Specification [Total Pages 11 8 l 11.D 37 CFR 3.73(c) Statement 0 Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 
(See MPEP § 608.0l{a)for information on the preferred arrangement) 

12.• English Translation Document 
5. 0 Drawing(s) (35 U.S.C. 113) [Total Sheets 74 l (if applicable) 

6. Inventor's Oath or Declaration [Total Pages 7 l 13.0 Information Disclosure Statement 
(including substitute statements under 37 CFR 1. 64 and assignments (PTO/SB/08 or PT0-1449) 
serving as an oath or declaration under 37 CFR 1. 63(e)) 

D Copies of citations attached 
a. D Newly executed (original or copy) 

14.• Preliminary Amendment 
b. 0 A copy from a prior application (37 CFR 1.63(d)) 

15.• Return Receipt Postcard 

7.0 Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized) 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 

16.• Certified Copy of Priority Document(s) 
8. CD-ROM or CD-R (if foreign priority is claimed) 

in duplicate, large table, or Computer Program (Appendix) 
17.• Nonpublication Request 

• Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18.• Other: 

a. D Computer Readable Form (CRF) 

b. D Specification Sequence Listing on: 

i. D CD-ROM or CD-R (2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 
interest in the matter. See 37 CFR 1.46(b). 

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 15671 
OR • Correspondence address below 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I I Email 

Signature /Timothy A. Flory/ Date May 23, 2016 
Name 

Timothy A. Flory 
Registration No. 

42540 (Print/Type) ( Atta rn ey /Agent) 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 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 ohime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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PATENT 
DON01 P-2803 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors : John T. Uken, Darryl P. De Wind, Keith D. Foote, Joseph M. 
Mambourg, Rodney K. Blank, Mark L. Larson and Niall R. Lynam 

For : EXTERIOR REARVIEW MIRROR ASSEMBLY 

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

Dear Sir: 

REQUEST FOR FILING CONTINUATION APPLICATION 
UNDER 37 CFR 1.53(b) 

This is a request for filing a continuation of U.S. patent application Serial No. 

14/357,025, filed May 8, 2014, which will issue on May 24, 2016 as U.S. Patent No. 

9,346,403, and which is a 371 national phase filing of PCT Application No. 

PCT/US2012/064398, filed November 9, 2012, which claims the filing benefit of U.S. 

provisional applications, Serial No. 61 /705,876, filed September 26, 2012; Serial No. 

61 /697,554, filed September 6, 2012; Serial No. 61 /665,509, filed June 28, 2012; Serial 

No. 61 /664,438, filed June 26, 2012; Serial No. 61 /647, 179, filed May 15, 2012; Serial 

No. 61 /614,877, filed March 23, 2012; Serial No. 61 /601,756, filed February 22, 2012; 

Serial No. 61 /590,578, filed January 25, 2012; Serial No. 61 /565,541, filed December 1, 

2011; and/or Serial No. 61 /558,623, filed November 11, 2011. And U.S. patent 

application Serial No. 14/357,025 is a continuation-in-part of U.S. patent application 

Serial No. 13/879,481, filed April 15, 2013, which is a 371 national phase entry of PCT 

Application No. PCT/US2011 /056295, filed October 14, 2011, which claims the filing 

benefits of U.S. provisional applications, Serial No. 61 /490,375, filed May 26, 2011; 

Serial No. 61 /452,789, filed March 15, 2011; Serial No. 61 /449,364, filed March 4, 

Motherson Innovations v. Magna Mirrors 
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John T. Uken, Darryl P. De Wind, Keith D. Foote, Joseph M. 
Mambourg, Rodney K. Blank, Mark L. Larson and Niall R. Lynam 
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2011; Serial No. 61 /448,916, filed March 3, 2011; Serial No. 61 /409,346, filed 

November 2, 2010, and Serial No. 61 /393,407, filed October 15, 2010. And U.S. patent 

application Serial No. 14/357,025 is a continuation-in-part of U.S. patent application 

Serial No. 13/498,597, filed March 28, 2012, which is a 371 national phase application 

of PCT Application No. PCT/US2010/051741, filed October 7, 2010, which claims the 

benefit of U.S. provisional applications, Serial No. 61 /261,839, filed November 17, 

2009, and Serial No. 61/249,300, filed October 7, 2009. 

1. Copy of Prior Application as Filed Which is Attached 

I hereby verify that the attached papers are a copy of what is shown in my 

records to be the above-identified prior application, including the Declaration as 

originally filed (37 CFR 1 .53). No amendments referred to in any Declaration filed to 

complete the prior application introduced new matter in that application. 

The attached copy of the papers of the parent application includes 108 pages of 

specification, 9 pages of claims (36 claims), 1 page of Abstract, 74 sheets of drawings, 

and signed Declaration (7 pages) and Power of Attorney (2 pages). The attached 

drawings are copies of the formal drawings filed in the parent application and 

correspond to the drawings originally filed with the parent application and as amended 

and/or approved during prosecution of the parent applications. 

2. Amendments 

The copy of the application includes any amendments made during prosecution 

of the parent applications and includes updates to any references to incorporated 

Motherson Innovations v. Magna Mirrors 
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patent applications that have issued as patents and includes a revised/updated Cross 

Reference to Related Applications and a new Abstract. 

The attached copy includes new claims 1-36 which replace the claims of the 

parent patent application. 

3. Notice Regarding Prosecution relative to Parent Application 

This application is a continuation of U.S. patent application Serial No. 

14/357,025, filed May 8, 2014, which is part of the continuation chain noted above. 

Applicant notes from controlling case law that disclaimer of subject matter made during 

an earlier prosecution can be rescinded, permitting recapture of the disclaimed scope, 

so long as sufficiently clear notice is given to the U.S. Patent and Trademark Office, so 

that the U.S. Patent and Trademark Office can consider any prior disclaimer and any 

previously cited relevant prior art Hakim v. Cannon Avent Group, PLC et al., 47 F.3d 

1313, 1398 (Fed. Cir. 2007) (affirming the district court grant of summary judgment of 

non-infringement based on a limiting claim construction per file wrapper estoppel in a 

parent application where the patentee had in the child application not expressly 

rescinded any disclaimer effect of prosecution in the parent application). 

Therefore, this is to provide such clear notice to the U.S. Patent and Trademark 

Office that for purposes of the present application only, Applicant hereby rescinds any 

disclaimer and argument, express or implied, made during the prosecution of the 

above-referenced prior application. Accordingly, Applicant respectfully notes for the 

record that any arguments, disclaimers, and/or other actions taken with regard to the 

claims prosecuted in the above-referenced U.S. Patent Applications are not to be 

Motherson Innovations v. Magna Mirrors 
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imputed or otherwise applied to the claims in the present application unless expressly 

repeated by the Applicant during prosecution of the present application. 

4. 

5. 

Patent Application Bibliographic Data Form 

A copy of the Patent Application Bibliographic Data Form is enclosed. 

Filing Fee and Calculation 

Filing Fee: 

Basic Fee - $280 $280.00 

Each independent claim in excess of three, 
-0- times $420.00 $0.00 

Number of claims in excess of twenty, 
-16- times $80.00 $1,280.00 

Filing multiple dependent claims 
per application $780.00 $0.00 

Application size fee for each additional 
50 sheets that exceeds 1 00 sheets 
(-1- times $400.00) $400.00 

Additional Fees: 

Search Fee - $600 

Examination Fee - $720 

Total Filing Fee 

$600.00 

$720.00 

$3,280.00 

The above fees will be paid by credit card. The Commissioner is hereby 

authorized to charge any additional fees which may be required, or credit any 

overpayment, to Deposit Account No. 50-5553. 

Motherson Innovations v. Magna Mirrors 
Motherson Exhibit 1007, Page 5



Inventors 

For 

John T. Uken, Darryl P. De Wind, Keith D. Foote, Joseph M. 
Mambourg, Rodney K. Blank, Mark L. Larson and Niall R. Lynam 
EXTERIOR REARVIEW MIRROR ASSEMBLY 

Page 5 

The Commissioner is hereby authorized to charge the following fees during the 

pendency of this application, or credit any overpayment to Deposit Account 50-5553. 

6. 

a) Any filing fees under 37 CFR 1 .16 for presentation of extra claims 
for which full payment has not been tendered. 

b) Any patent application processing fees under 37 CFR 1.17 for 
which full payment has not been tendered. 

Drawings 

Seventy-Four (74) sheets of formal drawings are enclosed and are copies of 

those filed in the parent application. The formal drawings correspond to the drawings 

originally filed with the parent application and include any revisions made and approved 

during prosecution of the parent applications. 

7. Disclosure Statement 

Applicant respectfully requests that information cited in the prior parent 

application, Serial No. 14/357,025, be considered in the present application. An 

Information Disclosure Statement is included herewith that lists the cited references. 

8. lnventorship Statement 

With respect to the prior U.S. application from which this application claims 

benefit under 35 USC 120, the inventors in this application are the same, namely, John 

T. Uken, Darryl P. De Wind, Keith D. Foote, Joseph M. Mambourg, Rodney K. Blank, 

Mark L. Larson and Niall R. Lynam. 

9. Assignment 

The prior application is assigned to Magna Mirrors of America, Inc., a corporation 

of the State of Michigan, located and doing business at 49 W. Third Street, Holland, 

Motherson Innovations v. Magna Mirrors 
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Michigan 49423. That Assignment was recorded in the United States Patent and 

Trademark Office on May 8, 2014, at Reel 032851, Frame 0785. 

10. Power of Attorney 

The current Power of Attorney is to the attorneys associated with the customer 

number listed thereon. 

Please address all future correspondence to: 

Timothy A. Flory 
Gardner, Linn, Burkhart & Flory, LLP 
2851 Charlevoix Drive, S.E., Suite 207 
Grand Rapids, Ml 49546 
Ph: (616) 975-5500 
Fax: (616) 975-5505 

Motherson Innovations v. Magna Mirrors 
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11. Verification 

I hereby declare further that all statements made herein of my own knowledge 

are true and that all statements made on information and belief are believed to be true; 

and further that these statements are made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, under 

Section 1001 of Title 18 of the United States Code, and that such willful false 

statements may jeopardize the validity of the application or any patent issuing thereon. 

Date: May 23, 2016 

TAF/ars 

Respectfully submitted, 

Timothy A. Flory 
Registration No. 42 540 
Gardner, Linn, Burkhart & Flory, LLP 
2851 Charlevoix Drive, S.E., Suite 207 
Grand Rapids, Michigan 49546 
(616) 975-5500 

Motherson Innovations v. Magna Mirrors 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

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: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~ohn ~- f.Jken I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City ~enison I State/Province I fv11 I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 g145 Midpark Dr. 

Address 2 

City I ~enison I State/Province I rvi1 

Postal Code I ~942a I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !Jarryl F IJeWind I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City t"Jest Olive I State/Province I fvlI I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 g42a Hiawatha Drive 

Address 2 

City I J!Vest Olive I State/Province I f'vll 

Postal Code I ~9460 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El l<eith P- !=oote I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

EFSWeb2.2.12 
Motherson Innovations v. Magna Mirrors 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

City I J3rand Rapids I State/Province I t,111 I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 7326 Azalea Avenue, S.E. 

Address 2 

City I l3rand Rapids I State/Province I f'vll 

Postal Code I ~gsoa I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~oseph r-1- t,lambourg I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City t,Jiuskegon I State/Province I t,111 I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 gas Jibe Rd., Apt. B 

Address 2 

City I t,luskegon I State/Province I f'vll 

Postal Code I ~9441 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~odney ~ l3Iank I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City ~eeland I State/Province I l',n1 I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 ~346 Bluff Court 

Address 2 

City I !<'eeland I State/Province I f'vll 

Postal Code I ~9464 I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t,Jiark ~- ~arson I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City l3rand Haven I State/Province I t,111 I Country of ResidencJ I 1-Js 
EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

Mailing Address of Inventor: 

Address 1 10500 Stump SI. 

Address 2 

City I prand Haven I State/Province I f'vll 

Postal Code I ~9411 I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t'-Jiall f- ~ynam I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City ~olland I State/Province I 1',111 I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 J81 Norwood Ave. 

Address 2 

City I ~olland I State/Province I f'vll 

Postal Code 1 ~9424 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 5671 

Email Address flory@glbf.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

Attorney Docket Number DON01 P-2803 I Small Entity Status Claimed • 
Application Type Non provisional . 
Subject Matter Utility . 
Total Number of Drawing Sheets (if any) I ~4 I Suggested Figure for Publication (if any) 11 

EFS Web 2.2.12 
Motherson Innovations v. Magna Mirrors 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

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). 

;_ 
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 

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 I US Patent Practitioner IO Limited Recognition (37 CFR 11.9) 

Customer Number ~5671 

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 !='ending I· I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I j:ontinuation of I· 14357025 ~014-05-08 

EFS Web 2.2.12 
Motherson Innovations v. Magna Mirrors 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4357025 ~ 371 of international . PCT /US2012/064398 ~012-11-09 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2012/064398 t;laims benefit of provisional . 61705876 ~012-09-26 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2012/064398 t;laims benefit of provisional . 61697554 ~012-09-06 

Prior Application Status Expired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2012/064398 t;laims benefit of provisional . 61665509 ~012-06-28 

Prior Application Status Expired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2012/064398 Claims benefit of provisional . 61664438 ~012-06-26 

Prior Application Status Expired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2012/064398 Claims benefit of provisional . 61647179 ~012-05-15 

Prior Application Status '=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2012/064398 Claims benefit of provisional . 61614877 ~012-03-23 

Prior Application Status '=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2012/064398 t;laims benefit of provisional . 61601756 ~012-02-22 

Prior Application Status '=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2012/064398 J:;1aims benefit of provisional . 61590578 ~012-01-25 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2012/064398 Claims benefit of provisional . 61565541 ~011-12-01 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2012/064398 Claims benefit of provisional . 61558623 ~011-11-11 

Prior Application Status Pending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4357025 Continuation in part of . 13879481 ~013-04-15 

Prior Application Status Expired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~3879481 a 371 of international . PCT/US2011/056295 ~011-10-14 

Prior Application Status Expired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT/US2011/056295 Claims benefit of provisional . 61490375 ~011-05-26 

Prior Application Status Expired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT/US2011/056295 Claims benefit of provisional . 61452789 ~011-03-15 

Prior Application Status '=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT/US2011/056295 Claims benefit of provisional . 61449364 ~011-03-04 

Prior Application Status '=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~CT/US2011/056295 Claims benefit of provisional . 61448916 ~011-03-03 

Prior Application Status '=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~CT/US2011/056295 J:;1aims benefit of provisional . 61409346 ~010-11-02 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT/US2011/056295 Claims benefit of provisional . 61393407 ~010-10-15 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

114357025 pontinuation in part of I· 113498597 ~012-05-30 ~730553 ~014-05-20 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~3498597 a 371 of international . PCT /US2010/0517 41 ~010-10-07 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2010/0517 41 Claims benefit of provisional . 61261839 ~009-11-17 

Prior Application Status Expired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT /US2010/0517 41 J:laims benefit of provisional . 61249300 ~009-10-07 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

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 (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX 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 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

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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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

DON01 P-2803 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

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 Bin 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 (PDXl - 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 Bin 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 
D 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 
D 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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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is 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. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. 
I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I t,iAGNA MIRRORS OF AMERICA, INC. 

Mailing Address Information For Applicant: 

Address 1 19 W. Third Street 

Address 2 

City Holland State/Province Ml 

Country I 1-Js Postal Code 49423 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

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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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

Assignee 11 

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. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. • 
Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

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 US PTO 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 VTimothy A. Flory/ Date (YYYY-MM-DD) 12016-05-23 

First Name ~imothy I Last Name I f lory Registration Number 142540 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 0MB control number. 

Attorney Docket Number DON01 P-2803 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention EXTERIOR REARVIEW MIRROR ASSEMBLY 

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 lime 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: 

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 PatentCooperationTreaty. 

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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PTO/AiA/Oi (00-12) 
Approved for uae lhrough 01/31i2014. 0MB 0651--0032 

U.S. Patent and Trad<:1mark Office; U.S. DEPARTMENT OF COMMERCE 
Under !ha Paperwork Reduction Act of 1995, no perooM era required to raspond to a rollecilon of lnforma!lon unless It dlaplays a wild 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTIUTY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1. 76) 

Title of REARVIEW MIRROR ASSEMBLY 
Invention 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or • 
0 United St.ates appHcation or PCT !ntemationa! application number PCT/US2012IOM398 

med on November 9, 2012 

The above~identified application was made or authorized to be made by me. 

! believe that I am the original inventor or an original joint inventor of a claimed Invention in the application. 

I hereby acknowledge that any wlUful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five {5} years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Peraonal information such as social security numbers, bank account numbers, or credit card numbers 
( other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the US PTO 
to support a petition or an application. if this type of personal infom1ation is included in documents submitted to the USPTO, 
petitioners/appilcants should consider redacting such personal information from the documents before submitHng them to the 
USPTO. Petltioner/app!lcant is advised that the record of a patent application is available to the public after pub!lcation of the 
application (unless a non-publication request in compliance with 37 CFR 1.2i3(a) !s made in the application} or issuance of a 
patent. Furthermore, the record from an abandoned app!lcation may also be available to the public if the application is 
referenced in a published application or an issued patent (sea 37 CFR 1. 14), Checks and credit card authorization fom1s 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Darryl p' De Wind 

Signature~~~ &/,/~.£) 
/ - ""{ 

Date {Optional}: ________ _ 

Note: An application data shoot {PTO/AIA/14 or aquwalent), including naming the entire inventive entity, must accompany thls form. 
Use an addltJona! PTO/SB/A!A01 form for each additional inventor. 

'Thi!! collection of lnfunnmlon Is required by 35 U.S.C. 115 and 37 CFR Hi3. The lnfurmi!llon ls required lo obtain or mta!n a benefit by the public whlch ls to flle (and 
by ina USPTO to pro0l335} an appHaslion. Coollden!l!!l!ty Is governed by 35 U.S.C, 122 and 37 CFR 1.11 and 1.14. Thls oollaction I!! astlmmoo to !aka 1 mini.lie to 
oomplate, Including ga!hoong, prapartng, and subm!Wng th<:1 completed applla!!lon form to the USPTO. T1ma wffl vary depending up,m !he lndMdual case. Any 
oomments on tna amount of llma you require to oomple!a thls form snrJ/or sug~ons for moodng !hls burd@, should be rent to lhe Chief lnfurmetlon Clfflcsr, U.S. 
Pat<:1nt and Tradl3mark Office, U.R De~t of Commerce, P,0. Box 1450, Alelfafldrla, VA 22313--1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commlssfooor for Patt&ntt&, P.Ct Box 1450, Alexandria, VA 22313°1450. 

If you need ssslstsnoo In oomp/e/ing tile furm, ca/11-8/JfJ.PT0.9199 end sBi,;cl option 2. 
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PTO/A!A/Oi (00-12) 
Approved for use through Oi/31i2014. 0MB 0651-0032 

U.S. Pa!snl and T,..demark Office; U.S. DEPARTMENT OF COMMERCE 
Under 1he Psperwork Reduction Act of 1995, no persons ere required to respond to a collectlon of lnfoimatlon unless it displays a wild OM!ll control numbeL 

DECLARATION (37 CfR 1.63) FOR UTIUTY OR DESIGN APPUCATION USING AN 
APPUCATION DATA SHEET (37 CfR 1. 76} 

Title of REARVIEW MIRROR ASSEMBLY 
Invention 

As the below named inventor, I hereby declare that 

This declaration 
is directed to: 

The attached application, or • 
[{] United States application or PCT international application number PCT/US2012/0M398 

filed on November 9, 2012 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration ls punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application !:hat may 
contribute to identity theft Personal information such as social security numbers, bank account numbers, or credit card numbers 
{other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. if this type of personal information is included in documents submitted to the USPTO, 
petitionara/appllcants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised !:hat !:ha record of a patent application is available to the public after publication of the 
appl!cation {unless a non-publication request in oomplianoo with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to !:he public if tha application is 
referenced in a published application or an issued patent (see 37 CFR 1.14 ). Checks and credit card authorization forms 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Date {Optlonai) : ________ _ 

Note: An appl! n data sheet {PTO/AIA/14 or eqt,!va!oot), including naming the entire inventive entity, must ar.oompany this form. 
Use an additional PTO/S8/AlA01 form for each additional inventor. 

Thia ooff1:1cilon of lnfom1!3'!km Is required by 35 U,S.C. 115 and 37 CFR 1.63. The Information is required lo ob!aln or raisin a benaf!l by the public whlc,h is lo file (and 
by !he USPTO to process} an app!!catlon. Conf!dentlail!y Is govsmsd by 35 U,S.C, 122 and 37 CFR 1.11 and 1.14. This collectlon Is e8llmated to rake 1 minute to 
oomp!sle, including ga1herlng, preparing, and submlfflng ilia completed appRcallon form to ths USPTO, Tlms w!fi vary depending upoo ths !ndMdual cruse. Any 
comments 011 me amount of time you require ro complete ihiis form and!or m.iggestionii; for reducing thus burden. should be sen! to the Chief lnforrrllltlon Officer, U.S. 
Pait.ml and Trademaik Office, U.S. Oepartm&nt of Commerce, P.O. &ix 1450, Alexandria, VA 22313•1400. DO NOT SEND FEES OR COMPLETED FORMS TO 
TH!S ADDRESS- SEND TO: C:ommitalonar for Pastents, P.O. Box 1450, Alexandria, \f A 22313°14!'.!0. 

If you need assistance (11 comp/etlng the form, call 1-80().PT0.9199 amf select option 2. 
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PTO/AIN01 (00--12) 
Approved for uoo through 01/31/2014. OMS 0651-0032 

U.S. Patent and Trademark Offlc.0; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Roouction Act of 1995, no persons are required to respond lo a cottect!on of informalimi un!i-.ss It d!splsys a vaHd OMS control number. 

DECLARATION (37 CFR 1.63) FOR UTIUTY OR DESIGN APPUCATION USING AN 
APPUCATION DAT.A SHEET (37 CFR 1.76) 

rme of REARV!EW MIRROR ASSEMBLY 
Invention 

As the below named inventor, l hereby declare that 

This declaration 
is directed to: • 

0 
The attached application, or 

United States application or PCT international application number PCT/US20i2I004398 

flied on November 9, 2012 

The above-identified application was made or authorized to be made by me. 

I believe that l am the original inventor or an original joint inventor of a claimed invention in the application. 

l hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application, !f this type of personal information is included in documents submitted to the USPTO, 
patlt!oners/app!!cants should consider redacting such personal information from tha documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
appUcation (unless a non-pub!!cation request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (sea 37 CFR 1.14 ). Checks and credit card authorization fonns 
PT0-2038 submitted fur payment purposes are notretained In the appHcation ma and therefore are not publlciy available. 

LEGAL NAME OF INVENTOR. 

Inventor: Keith D. Foote Date {Optional) :_f,/__-!/'_13 ___ _ 
Signature: __ -"k'--'<-~~"=..c.....,a:~:......,,..;-::=.1<:<'..#'~--------------------

1 

Note: An application data sheet (PTO/AIA/14 or equivalent}, !nciudlng naming the entire inventive entity, must accompany this form. 
Use an additions! PTO/SB/A!A01 fum1 for each addi!iona! inventor. 

This collectlon of lnfornwtlon 11l !13QU!md by 35 U,S.C. 115 and 37 CFR 1.63. The infonnl'liion Is requ!md to obtain or retain a ooriaflt by the pubttc which 15 to fl!e (and 
by!he USPTOto prooass) en epµRi::alion. Confldenlisl!ty is governed by 35 U.S.C. i22 and 37 CFR 1.11 and 1:14. Thlacollee!lon ise1l!lrnated to take 1 m!nuteto 
rompiate, Including gslherin,g, preparing, and submllling the completed .spp!lcatlon fonn lo !he USPTO. Time will vary depending upon !he !ndMdua! caae. Ariy 
oornrnenw on !he amount of !lme you l'!SQ!Jlfe lo complete thh1 furm al'ld/or suggestions for reducing this burden, should be sent to the Chief !nfurnwtlon Officer, U.S. 
Patent and Tradeff!l'lrk Ollioe, U.S. Department of ('.,ommerce, P.O. Box 1450, AleXBndria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
nus ADDRESS. SEND TO: Comm!SSGlonar fer Pamirts, P.O. Box 1450, A!exandi1a, VA 22313-1400. 

If you need asslstarloo In comp!atlng the form, ral/ 1.f/0()..f'T0-9199 and rolect op/jon 2. 
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!>TO,WAI01 1($12) 
-1\!l~ furl®.! lilro~ 01/31W14, 0MB 0MaHJID2 

U.S. ~~ ~!Id T~ Offloo; U,$. ~ Of OOMMERCsE 
UOOilrihll ~~A<$ or '1!!!15, oo ~ = ~~ ?t) ~ !¢iii ooll0rJ!loo or~ii ~I!~ is~ OM& ron!m mi!TibN, 

DECLARATION (37 CfR 1,$3) f()R UTILITY ()ft DESIGN APP41CATl()t.J USING AN° m J 
APPLICATiON DATA SHEET {37 CFR 1.76) , 

11UQ ct REARVIEW MIRROR ASSEMBLY 
ffl~!11 

The a~ app~n, or 

United States appl~n or PCT i~ooai app!lcetloo miml:!$1' PCT/US20121004398 

moo 00 November 9, 2012 -· 

I hefflby ~edge that any willful fu!se stmemant madi in thl& dooiemtlon is punlehable unoor H! U.S.C. 1001 
by floo or !mpr!sonmern of oot mom ttmn fi\>$ (5) years, or both. 

WARNING: 

✓ 

PetttioMriam,Hoom Is cat.rtloned to avoid submlttli'l!l l)Qffl!:>Ml information in doo.!moom f!!oo !n a pat$nt app§ootton thM may 
ool'lb'!bl.rt$ to ldootlty thmt. Pt3roona! lnform!i!tlon &ioh ~ ~ oooorlty nu~ bank aoooont numoom, or croolt wa oomtiem 
{other ltloo a~ or cmd!t ooro authorization form PT0-2035 submitted fur peymerrt pu~) ls·oover ~lroo by too USPTO 
to~ a petffioo or m appi!ootion. lf this~ of pmwn2l lnfomwion la !oolu®d ln documerst& oobmtttoo to fhlil LJSPTO, 
pm!t!ornsft!l$Wlioonm ahoold oona!der !l!ciactl~ such p,t1mon!Bl lnfurmafum from ttw doeuroont& bsibr$ iutim!:tt!ng them to tt1e 
USPTO. Pettt!ornsr/appllcant la a!MBllld ltlat the _i'&OOS'd of a ~rn appllootion ill! awlmble k) tlm publ!a after pub!!~ of the 
sppl!oot!oo .(tm!m ll! m:m-pub!loottoo ~oot In oompl!~oo with 31 CFR 1.213{a) ls rooi:18 in ttit a;ipllcatioo}or lmiuance of a 

. poomt Furthermom, the moord ~ M isbaooonoo ~liffitlon may $loo oo iva!labi$ to 1M pui:i!!e !f too appllea'llon li 
~nood ln a publlshoo appllootto-nor an i~d patant (see 37 CFR 1.14). c~ and cmdlt card ~n mirna 
PT0.2038 il!Ubm!ttoo for payrmmt pu~a are not m1a!Md In the eypl~ l'lle 00d ~ am not pul:l!ldy ava!mbl@. 

Thlll n .. lll~ro il8 ~~ i.>y a5 U.S.C, 11il1Mti 31 CPR 'I.S;l/!11$ ~ ~ !'&t'!~ ti.I~ "'r~ ~~!!thy tlw !)lllil1¢wlilcll ~ m II!& {!ffitl 
~ iM ~o ro ~i i.m ~:i. ~il!l81J4.' k1 si~ by.la u.&.c. 122.Wl!I :ir cm .1. n ll!'li! 'l.'14. Th~~ m ~ ro !WIBs 1 m!nlfflS io 
~lool~~ni!,•~,ffldffi!bin~!h&~~mimwtm!JSPTO. Thml~'lru'f~IJ?(lliih,:s~~-Alrt 
~ts, ro ih,:s ~ !Jlf~yu.1_ ~ w romp~!@!lm l'l3!m smilor ~(ffll Mr !001.ldl1l! !hi§~. !!l'lool!! 00 !i@lli w !Ills Clllef ~~.U.S. 
Pmmtt!'l!!i~Olilre, U.S. ~of~, f'.O. ~ 1460,~ I/AZ!315-14ro. OONOTSait! fe!!SORC~O FORMS YO 
msmnru,sa HND TO: ~fm-~P.O. Bffl!: 1400, Ml~ VA 22$1~14M. 

If.YOO mioo ~ fn ~lhii lbmi, cllf 1~!m~w.t~~ 2. 
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PTO/AlMl'1 (Q6..12} 
Appr1.woo fur use through 01fJ1/2014. 0MB OOSi-0032 

U.S. Pii!ant and Tradamark ~; U,S. DEPARTMENT OF COMMERCE 
Under !he Paperwork Rooudion Act of 1005, no parsons am required to respond to a ooffecoon of informetlon LI!'1lass It d!sp!sys a w!!d 0MB control numoor. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPUCA TION DAT A SHEET (37 CfR 1. 76) 

Tltlst of REARVlEW MIRROR ASSEMBLY 
Invention 

As the beiow named inventor, ! hereby declare that: 

This declaration 
is directed to: • 

[{] 

The attached application, or 

United States application or PCT international application number PCT/US2012I06439S 

filed on November 9, 2012 

The above-identified application was made or authorized to be made by ma. 

l believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any wll!ful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petltioner!appiicant is cautioned to avoid submitting persona! information in documents flied in a patent application that may 
contribute to identity the!t Persona! information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0°2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. if this type of personal information is included in documents submitted to the USPTO, 
petitloners/app!!cants should consider redacting such personal informatlon from the documents before submitting them to the 
USPTO. Petltioner/appiicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213{a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the app!!cation is 
referenced in a published application or an issued patent (ooe 37 CFR 1. 14)0 Checks and credit card authorization forms 
PT0-2038 submitted for payment purposes am not retained in the application ma and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Note: An application data shoot {PTO/AIA/14 or equlvalent), inckiding naming Iha entire inventive entily, must accompany this form. 
Use an additional PTO/SB/A!A.01 form fur each add1tiooai inventor, 

Thi!! coll!!ctlon of infonnallon Is required by 35 U.S.C, 115 and 37 CFR 1.63. Th!S !nfurm!!llon is requlred lo o!m81n or rem!n a benefrt by !he pub!sc which is lo Ille (and 
by lha USPTO to process) an appffcallon. Confldenllallly Is governed by 35 U,S.C, 122 am1 37 CFR 1.11 and 1. i4. This co!!ec!lon Is estlma~ to take 1 minute to 
comp!!!te, !nciudlflg gathering, praparlng, and submltllng Iha oomp!eted epp!i~!ion form !o the USPTO. Time w!ij vary ct&pendlng upon the Individual case. Any 
oommants on lha amount of ilme you require to oompleta !his form snd!or suggll&tionS for reducing this burden, should be 58flt to Iha Chief !nformlll!on Officer, UoS. 
Patent and Trademark. Office, U.S. Daparnoont of Commsroo, P,O, Sox 1450, Aiexoodrla, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patenl3, P.O. Box 1450, Alexandria, VA 22313-145(1. 

If you need 8Sl1/stence in comp!etlng the fofm. C-Oi/11--ll(Ki-PT0-9199 and select option 2. 
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PTO/AIA/01 (OfJ.12) 
Approvad ibr use lhmugh 01/31/20'!4. 0MB 0651--0032 

U.S. Patent and Trademark Office; U,S. DEPARTMENT OF COMMERCE 
Under Ille Paperwork Reduc!lon Ac! of 1005. no persons are required to i!S5pond to a collection of infum:sllon un!ass it displays a valid OMS conlrol number. 

DEClAR.A TION (37 CfR 1.63) FOR UTILITY OR DESIGN AP PUCA TION USING AN 
APPLICATION DATA SHEET (37 CfR 1.16) 

Title of REARVIEW MIRROR ASSEMBLY 
Invention 

As the below named inventor, i hereby declare that: 

This declaration 
is directed to: 

The attached application, or • 
[Z] United States application or PCT international application number PCT/US20i2/064398 

filed on November 9, 2012 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C, 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of persona! information is included in documents submitted to the USPTO, 
petitioners/app!!cants shouid consider redacting such persona! information from the documents before submitting them to the 
USPTO, Petitioner/applicant is advised that the record of a patent application is available to the public after pub!k:ation of the 
application (unless a non-pubiication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

I--J7~·.2o/3 Date {Optional): ________ _ 

Nota: An application data sheet (PTO/AlN14 or equivalent), !nciuding naming me entire inventlva entity, must accompany this form. 
Use an additional PTO/SB/AlA01 fom1 for each additional inventor. 

This coUecilon of lnromwiion ls requ!ffid by 35 U.S,C. '! '! 5 and 37 CFR 1.63. nia information la mqu!re.d to obtain or rateln a benefit by Iha public which i8 to file (and 
bylhe USPTOto procel3lS) an app!!cstlon, Conlidentlsl!!y is governed by 35 U.S.C.122 and 37 CFR 1.11 and 1:14, Thl11 collection llsai1tlmaled to take 1 minute to 
complets, lrn:ludlng galllertng. preparing, and submllllng Iha comple!oo ssppllcstlon furm to the USPTO. llme wm vaiy oopooding upon the individual case. Any 
oommenis on !he amount of time you reqi.ilre to complete tills form and/or suggestions fur reducing 111i5 burdan, should be aent to the Chief !nromwtlon Of!!cer, U.S, 
Patant and Trademark Office, U.S. Department of Commerce, P.O. Sox 1450, AJe)!!Snciria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SENO TO: Commlssssloner fur Patents, P.O. Box 1450, Aktxandria, VA 223134'1.S(t 

It you naad assi.'dam::e In comp;atlng the form, calf 1 •80o..PTCMi1199 and !lfilect op/Jan 2. 
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PTO/AIN01 (06-12) 
Approved for w~e through 01./31/2014. 0MB 0651-0032 

U.S. Palen, 1.md Tr1.1demark Omce: U.S. DEPARTMENT OF COMMERCE 
Ur.der !he Paperwmi< Retiut:tir;ri Ac! of W95, no person~ am required io respond !o a coilecl\on of mfommtion uni;,ss il d,spiay~ a valid 0MB control nwmber-

DECLARATION (37 CFR 1,63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1,76) 

Title of 
Invention 

REARVIEW MIRROR ASSEMBLY 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: • 

[ZJ 

The attached application, or 

United States application or PCT international application number _PCT/US20121064398_ 

filed on _November.9,.201_2~---

The above-identified application was made or authorized to tle made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

i hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the US PTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
US PTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

lnveotocc Niall R. Lynam~~~~~~- Date (Optionai) :_J~L~tY C) ,._;)._ 0 LL 
Signature: a I cJLSt ......... r ..... \~{--, .... ., ···························· .. ····························----····-----------

Note: Ar, application data sheet (PTOiA!Afi4 or equivalent), including naming !he entire inventive entity, must accompany this form. 
Use an additionai PTO/SBiAIAOi form for each additional inventor. 

This cn!!ectinn of :nformation is requ;red :Jy 35 U.S.C" 1: 5 ~md 37 c;::R i .63. The mf:..,~n,:;n:r;n is r~qu:r~d to obtmn :..1r retain Q brm*m by th6 public which i$ t:..1 fl!* (arid 
by !r,e USPTO lo pmcess) an application. Ccnfid,mtiai!ly is goveJmed i,y 35 U.S.C. 122 and 37 Cl'R. 1.11 ar,ci 1J4. This col:ection is eslirneled 1'.1 lake 1 minule W 
complete, :n,:;itcdi:1g gathering. preparing, end sut;m!lti:1g the rx,,,;ple,ed :,ppl:,~<1,ion form J;, lhe USP:O. Time wlll very da;.iendin,;i ~pol< the indivldur,I case. Any 
comments 011 lhe amoun: of tinm you require to cnmpleie :his form and/or eugges!ir.ine for reduci:1g this l1mden, sho~!d be ~enl lo !he Chief lr.fcrme!ior1 Offics1r, U.S. 
Pill;,~! ilr.,i :rmJ;,milrk 0:fir;e. U.S. D;iriarlm;,r,! of Ccmm;i:e.,. P.O. Bo;: 1450, Alex<1r.dria, VA 22313--1450. DO NOT SEND FEES OR COMPLE"rEo FORMS TO 

THIS ADDRESS. SEND TO: Commi:s,s.lor1er for Patent:s,, P.O. Box 1450, Alexaridrie, VA 22313-1450. 
lf you need ass1stancu ·m complursng the form, cB,:J 1~fI.:Ji?~PTC'-~f.H99 and sefact l)pt:-0,~ 2. 
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PTO/SB/08A (07-05) 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
U d h P n er I e aperwor e uctIon ct o k R d A f 1995 , no persons are require to respon to a co ectIon o In ormatIon un ess 11 contains a va 1 contro num er. d d II f. f I I'd 0MB I b 

Substitute for form 1449/PTO 
Complete if Known 

Aoolication Number 

INFORMATION DISCLOSURE Filing Date May 23, 2016 

STATEMENT BY APPLICANT First Named Inventor John T. Uken 

(Use as many sheets as necessary) Art Unit 

Examiner Name 

Sheet 11 I of 112 Attorney Docket Number DON01 P-2803 

U.S. PATENT DOCUMENTS 
Examiner 
Initials* 

!Examiner 
Signature 

Cite 
No. 1 

Document Number Publication Date 

Number-Kind Code2 /it known) 
MM-DD-YYYY 

9346403 05-24-2016 
8976439 03-10-2015 
8922867 12-30-2014 
8730553 05-20-2014 
8508831 08-13-2013 
8465161 06-18-2013 
8339526 12-25-2012 
8287164 10-16-2012 
8277059 10-02-2012 
8237909 08-12-2010 
8194133 06-05-2012 
8179586 05-15-2012 
8169684 05-01-2012 
8154418 04-10-2012 
8050551 11-01-2011 
8049640 11-01-2011 
8048085 11-01-2011 
8047667 11-01-2011 
8018440 09-13-2011 
8004741 08-23-2011 
7980711 07-19-2011 
7978094 07-12-2011 
7944371 05-17-2011 
7926960 04-19-2011 
7864399 01-04-2011 
7855755 12-21-2010 
7826123 11-02-2010 
7821697 10-26-2010 
7817020 10-19-2010 
7748856 07-06-2010 
7722199 05-25-2010 
7720580 05-18-2010 
7719750 05-18-2010 
7710631 05-04-2010 
7706046 04-27-2010 
7626749 12-01-2009 
7612929 11-03-2009 

Name of Patentee or Pages, Columns, Lines, Where 
Applicant of Cited Document Relevant Passages or 

Relevant Figures Appear 

Uken et al. 
De Wind 
De Wind et al. 
De Wind et al. 
De Wind et al. 
De Wind et al. 
Minikev, Jr. et al. 
Fehn et al. 
McCabe et al. 
Ostreko et al. 
DeWind et al. 
Schofield et al. 
Bugna et al. 
Peterson et al. 
Peterson et al. 
Uken et al. 
Peterson et al. 
Weller et al. 
Townsend et al. 
Tonar et al. 
Takayanagi et al. 
Uken et al. 
Foote et al. 
Skiver et al. 
McCabe et al. 
Weller et al. 
McCabe et al. 
Varaprasad et al. 
Turnbull et al. 
Zhao 
DeWard et al. 
Higgins-Luthman 
Tonar et al. 
McCabe et al. 
Bauer et al. 
Baur et al. 
Tonar et al. 

IDate I 
Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation it not in conformance and not considered. Include copy of this form with 
next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued 
the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 

Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached. 
This collection of information is required by 37 CPR 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 2 hours 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, P.0, 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. Motherson Innovations v. Magna Mirrors 
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PTO/SB/08A (07-05) 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
U d h P n er I e aperwor e uctIon ct o k R d A f 1995 , no persons are require to respon to a co ectIon o In ormatIon un ess 11 contains a va 1 contro num er. d d II f. f I I'd 0MB I b 

Substitute for form 1449/PTO 
Complete if Known 

Aoolication Number 

INFORMATION DISCLOSURE Filing Date May 23, 2016 

STATEMENT BY APPLICANT First Named Inventor John T. Uken 

(Use as many sheets as necessary) Art Unit 

Examiner Name 

Sheet 12 I of 112 Attorney Docket Number DON01 P-2803 

U.S. PATENT DOCUMENTS 
Examiner 
Initials* 

!Examiner 
Signature 

Cite 
No. 1 

Document Number Publication Date 

Number-Kind Code2 /it known) 
MM-DD-YYYY 

7602542 10-13-2009 
7599108 10-06-2009 
7581859 09-01-2009 
7570413 08-04-2009 
7542193 06-02-2009 
7532149 05-12-2009 
7526367 04-28-2009 
7510311 03-31-2009 
7492281 02-17-2009 
7420756 09-02-2008 
7372611 05-13-2008 
7370983 05-13-2008 
7360932 04-22-2008 
7338177 03-04-2008 
7334922 02-26-2008 
7324261 01-29-2008 
7314285 01-01-2008 
7289037 10-30-2007 
7287868 10-30-2007 
7274501 09-25-2007 
7267449 09-11-2007 
7255451 08-14-2007 
7253723 08-07-2007 
7249860 07-31-2007 
7224324 05-29-2007 
7195381 03-27-2007 
7184190 02-27-2007 
7159992 01-09-2007 
7126456 10-24-2006 
7110156 09-19-2006 
7104663 09-12-2006 
7093965 08-22-2006 
7093946 08-22-2006 
7080914 07-25-2006 
7073914 07-11-2006 
7064882 06-20-2006 
7042616 05-09-2006 

Name of Patentee or Pages, Columns, Lines, Where 
Applicant of Cited Document Relevant Passages or 

Relevant Figures Appear 

Tonar et al. 
Lawlor et al. 
Lynam 
Tonar et al. 
McCabe et al. 
Banko et al. 
Schofield et al. 
Romas et al. 
Lynam et al. 
Lynam 
Tonar et al. 
De Wind et al. 
Uken et al. 
Lynam 
Bonardi et al. 
Tonar et al. 
Ruse et al. 
Uken et al. 
Carter et al. 
McCabe et al. 
Boddy et al. 
McCabe et al. 
Lindahl et al. 
Kulas et al. 
Quist et al. 
Lynam et al. 
McCabe et al. 
Foote 
Boddy et al. 
Lawlor et al. 
Whitehead 
Veldman 
Barve et al. 
Boddy 
Pavao 
Tonar et al. 
Tonar et al. 

IDate I 
Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation it not in conformance and not considered. Include copy of this form with 
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Thau 
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Kramer et al. 
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Thau 
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Bauer et al. 
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Kramer et al. 
Schofield et al. 
Tonar 
Muth et al. 
Schofield et al. 
Varaprasad et al. 
Boddy et al. 
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Bos et al. 
Pastrick et al. 
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Veldman et al. 
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Defendini 
Pastrick et al. 
Roberts et al. 
Roberts 
Wellinqton et al. 
Gray et al. 
O'Farrell et al. 
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Mori et al. 
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EXTERIOR REARVIEW MIRROR ASSEMBLY 

CROSS REFERENCE TO RELATED APPLICATIONS 

PATENT 
DON01 P-2803 

[00011 The present application is a continuation of U.S. patent application Ser. No. 

14/357,025, filed May 8, 2014, now U.S. Pat. No. 9,346,403, which is a 371 national phase 

filing of PCT Application No. PCT/US2012/064398, filed Nov. 9, 2012, which claims the 

filing benefit of U.S. provisional applications, Ser. No. 61 /705,876, filed Sep. 26, 2012; Ser. 

No. 61/697,554, filed Sep. 6, 2012; Ser. No. 61/665,509, filed Jun. 28, 2012; Ser. No. 

61/664,438, filed Jun. 26, 2012; Ser. No. 61/647,179, filed May 15, 2012; Ser. No. 

61 /614,877, filed Mar. 23, 2012; Ser. No. 61 /601,756, filed Feb. 22, 2012; Ser. No. 

61 /590,578, filed Jan. 25, 2012; Ser. No. 61 /565,541, filed Dec. 1, 2011; and/or Ser. No. 

61 /558,623, filed Nov. 11, 2011, which are hereby incorporated herein by reference in their 

entireties, and U.S. patent application Ser. No. 14/357,025 is a continuation-in-part of U.S. 

patent application Ser. No. 13/879,481, filed Apr. 15, 2013, which is a 371 national phase 

entry of PCT Application No. PCT/US2011 /056295, filed Oct. 14, 2011, which claims the 

filing benefits of U.S. provisional applications, Ser. No. 61/490,375, filed May 26, 2011; 

Ser. No. 61 /452,789, filed Mar. 15, 2011; Ser. No. 61/449,364, filed Mar. 4, 2011; Ser. No. 

61 /448,916, filed Mar. 3, 2011; Ser. No. 61 /409,346, filed Nov. 2, 2010, and Ser. No. 

61 /393,407, filed Oct. 15, 2010, and U.S. patent application Ser. No. 14/357,025 is a 

continuation-in-part of U.S. patent application Ser. No. 13/498,597, filed Mar. 28, 2012, 

now U.S. Pat. No. 8,730,553, which is a 371 national phase application of PCT Application 

No. PCT/US2010/051741, filed Oct. 7, 2010, which claims the benefit of U.S. provisional 

applications, Ser. No. 61 /261,839, filed Nov. 17, 2009, and Ser. No. 61 /249,300, filed Oct. 

7, 2009. 

FIELD OF THE INVENTION 

[00021 The present invention relates generally to the field of rearview mirror assemblies for 

vehicles and, more particularly, to an interior rearview mirror assembly that has user 

inputs, such as for a telematics system or the like. 

BACKGROUND OF THE INVENTION 

[0003] Typically, an interior rearview mirror assembly may include user inputs, such as 

buttons or the like, at a mirror bezel portion of the mirror casing, whereby actuation of the 
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user inputs activates or adjusts or controls a telematics feature, such as a hands free 

telephone feature or the like. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides an interior rearview mirror assembly that includes 

user inputs or touch or proximity sensors disposed behind the reflective element of the 

mirror assembly and operable to sense the presence of a user's finger at or near the front 

surface of the reflective element and in the vicinity of the touch or proximity sensor. The 

touch sensor comprises a backlit sensor element that comprises a plurality of electrically 

conductive traces disposed or established at a transparent or translucent substrate, with 

the electrically conductive traces being established as a pattern that allows for light 

emanating from the backlighting device or element to pass through the sensor for 

backlighting an icon established in front of the sensor for viewing through the reflective 

element by a person viewing the mirror assembly when the mirror assembly is normally 

mounted in a vehicle. 

[000S] According to an aspect of the present invention, an interior rearview mirror 

assembly for a vehicle includes a mirror reflective element comprising at least one glass 

substrate and a mirror reflector established at a surface of the glass substrate. A touch 

sensor is disposed behind the mirror reflective element and is operable to sense the 

presence of a person's finger at a touch zone at the front surface of the mirror reflective 

element and proximate to the touch sensor. An iconistic element or applique is disposed 

in front of the touch sensor and between the touch sensor and the glass substrate of the 

mirror reflective element. A backlighting device is operable to backlight the touch sensor 

and the applique, and, when backlit, the touch sensor transmits light through a touch 

sensing element of the touch sensor to backlight the applique so that an icon established 

at the applique is backlit and is viewable through the mirror reflective element by a driver of 

the vehicle when the interior rearview mirror assembly is normally mounted in the vehicle. 

The touch sensor is substantially light transmissive at least at the touch sensing element. 

[0006] Optionally, the touch sensing element may comprise a substantially non-light-

transmissive electrically conductive trace established at a generally transparent or 

translucent substrate, with the electrically conductive trace established at the substrate in a 

manner that allows light emanating from the backlighting device to pass through the 

substrate and the touch sensing element. For example, the touch sensing element may 
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comprise a patterned electrically conductive trace comprising multiple spaced apart traces 

and wherein light emanating from the backlighting device passes through gaps between 

the spaced apart traces to backlight the icons established at the applique. 

[0007] According to another aspect of the present invention, an exterior rearview mirror 

assembly configured for mounting at an exterior portion of a vehicle includes a base 

configured for attachment at an exterior portion of a vehicle and a mirror head attached at 

the base and pivotable relative to the base. The mirror head includes a mirror reflective 

element. A first actuator is operable to pivot the base relative to the exterior portion of the 

vehicle about a first pivot axis, and a second actuator operable to pivot the mirror head 

relative to the base about a second pivot axis. The first and second actuators are 

cooperatively operable to pivot the base about the first pivot axis and to pivot the mirror 

head about the second pivot axis to adjust the mirror reflective element relative to the 

exterior portion of the vehicle to adjust the rearward field of view of a driver of the vehicle. 

The first and second actuators may be operable at different rotational speeds to adjust the 

rearward field of view of the driver of the vehicle. The first and second pivot axes may be 

angled relative to one another at an angle of between about 15 degrees and about 90 

degrees. 

[0008] These and other objects, advantages, purposes and features of the present 

invention will become apparent upon review of the following specification in conjunction 

with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a front elevation of a mirror reflective element assembly in accordance with 

the present invention; 

[00101 FIG. 2 is another front elevation of the mirror reflective element assembly of FIG. 1; 

[0011] FIG. 3 is a front elevation of a mirror reflective element assembly of the present 

invention, showing the perimeter seal in phantom; 

[00121 FIG. 4A is a side elevation of the mirror reflective element assembly of FIG. 3; 

[0013] FIG. 4B is a sectional view of the mirror reflective element assembly taken along the 

line B-B in FIG. 3; 

[0014] FIG. 5 is a rear elevation of the mirror reflective element assembly of FIG. 3; 

[0015] FIG. 6A is an exploded perspective view of a mirror assembly of the present 

invention; 
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[0016] FIG. 6B is another exploded perspective view of the mirror assembly of FIG. 6A; 

[0017] FIG. 6C is an enlarged exploded perspective view of the mirror assembly of FIGS. 

6A and 6B, showing the components of the touch sensor; 

[0018] FIG. 7 is a plan view of a touch sensor circuit element for the mirror assembly of 

FIG. 6A; 

[0019] FIG. 8 is an enlarged plan view of the area VIII of FIG. 7; 

[00201 FIG. 9 is another enlarged plan view of a touch sensor circuit of the present 

invention; 

[00211 FIG. 10 is a plan view of the touch sensor circuit of FIG. 9, shown with an applique 

disposed thereat; 

[00221 FIG. 11 is an enlarged plan view of a portion of the touch sensor circuit and 

applique of FIG. 1 0; 

[0023] FIG. 12 is a plan view of another touch sensor circuit similar to FIG. 10, with finer 

conductive traces at the touch sensor areas; 

[0024] FIG. 13 is a front elevation of another mirror reflective element assembly in 

accordance with the present invention; 

[0025] FIG. 14 is another front elevation of the mirror reflective element assembly of the 

present invention, shown with the icons and sensors backlit; 

[0026] FIG. 15 is a plan view of another touch sensor circuit of the present invention; 

[0027] FIGS. 15A, 15B and 15C are enlarged plan views of the respective areas A, B and 

C of FIG. 15; 

[0028] FIG. 16 is a plan view of another touch sensor circuit of the present invention; 

[0029] FIGS. 16A, 16B and 16C are enlarged plan views of the respective areas A, B and 

C of FIG. 16; 

[0030] FIGS. 17-19 are front, side and rear elevations of another electrochromic reflective 

element assembly of the present invention; 

[0031] FIG. 20 is an enlarged rear view of the lower touch sensor area of the reflective 

element of FIG. 19; 

[0032] FIGS. 21-23 are front, side and rear elevations of another prismatic reflective 

element assembly of the present invention; 

[0033] FIG. 24 is an enlarged rear view of the lower touch sensor area of the reflective 

element of FIG. 23; 
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[0034] FIG. 24A is another enlarged view of a lower touch sensor area of the reflective 

element of the present invention; 

[0035] FIG. 25 is a front elevation of a prismatic mirror reflective element assembly in 

accordance with the present invention; 

[0036] FIG. 26A is an exploded perspective view of a prismatic mirror assembly having the 

prismatic mirror reflective element assembly of FIG. 25; 

[0037] FIG. 26B is another exploded perspective view of the prismatic mirror assembly of 

FIG. 26A; 

[0038] FIG. 26C is an enlarged exploded perspective view of the prismatic mirror assembly 

of FIGS. 26A and 26B, showing the components of the touch sensor; 

[0039] FIG. 27 is a sectional view of another rearview mirror assembly of the present 

invention, with a transparent cover or substrate disposed at the front surface of the 

reflective element; 

[0040] FIG. 28 is a plan view of another reflective element assembly of the present 

invention, showing an optional busbar configuration for electrically powering the second 

and third surface coatings; 

[0041] FIG. 29 is a perspective and partial sectional view of the reflective element 

assembly of FIG. 28; 

[0042] FIGS. 30-39 are sectional views of mirror assemblies showing beveled glass and/or 

bezels at the perimeter of the reflective elements in accordance with the present invention; 

[0043] FIG. 40 is a sectional view of another mirror assembly showing a flat bezel that 

slightly overlaps the front surface of the glass mirror substrate; 

[0044] FIG. 41 A is a front perspective view of an interior rearview mirror assembly with an 

attachment element that is exposed at side regions of the reflective element in accordance 

with the present invention; 

[0045] FIG. 41 Bis a rear perspective view of the mirror assembly of FIG. 41 A; 

[0046] FIG. 42 is an enlarged front perspective view of a side region of the reflective 

element and attachment element of the mirror assembly of FIGS. 41 A and 41 B; 

[0047] FIG. 43 is a perspective view of another interior rearview mirror assembly, shown 

with a perimeter lighting feature in accordance with the present invention; 

[0048] FIG. 44 is another perspective view of the mirror assembly of FIG. 43; 

[0049] FIG. 45 a front elevation of the mirror assembly of FIG. 43; 
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[0050] FIG. 45A is a sectional view of the mirror assembly, taken generally along the line 

A-A in FIG. 45; 

[0051] FIG. 45B is another sectional view of the mirror assembly of FIGS. 43-45; 

[0052] FIGS. 46-49 are sectional views of other mirror assemblies, showing display 

systems for displaying images and/or information through the reflective elements in 

accordance with the present invention; 

[0053] FIGS. 50A-D are plan view schematics of other mirror assemblies, showing different 

types of display systems for displaying images and/or information through the reflective 

elements in accordance with the present invention; 

[0054] FIG. 51 is an exploded perspective view of an interior rearview mirror assembly, 

with an energy absorbing device in accordance with the present invention; 

[0055] FIG. 52A is a side elevation of a mirror back plate and pivot element having energy 

absorbing capabilities in accordance with the present invention; 

[0056] FIG. 52B is a side elevation of another mirror back plate and pivot element having 

energy absorbing capabilities in accordance with the present invention; 

[0057] FIG. 52C is a side elevation of another mirror back plate and pivot element having 

energy absorbing capabilities in accordance with the present invention; 

[0058] FIG. 52D is a side elevation of a mirror mounting arm or tube having energy 

absorbing capabilities in accordance with the present invention; 

[0059] FIG. 52E are images of springs for use in a mounting assembly in accordance with 

the present invention; 

[0060] FIG. 53 is a perspective view of a mirror mounting assembly for pivotally attaching a 

mirror head at an interior portion of a vehicle via a pivot joint at an upper region of the 

mirror head in accordance with the present invention; 

[0061] FIG. 54 is a schematic of a mirror inspection system for inspecting mirror reflective 

elements in accordance with the present invention; 

[0062] FIG. 55 is a schematic of a reflected image captured by the camera of the mirror 

inspection system of claim 54; 

[0063] FIG. 56 is an exploded perspective view of an exterior rearview mirror assembly in 

accordance with the present invention; 

[0064] FIGS. 56A and 56B are exploded perspective views of the exterior rearview mirror 

assembly of FIG. 56; 

6 

Motherson Innovations v. Magna Mirrors 
Motherson Exhibit 1007, Page 53



[0065] FIG. 57 is a rear perspective view of the exterior rearview mirror assembly of FIG. 

56, showing the tip/tilt of the mirror head via pivotal movement about a second pivot axis of 

the mirror assembly; 

[0066] FIG. 58A is a top perspective view of the exterior rearview mirror assembly of FIG. 

56, showing the rotation of the mirror head via pivotal movement about a first pivot axis of 

the mirror assembly; 

[0067] FIG. 58B is a rear perspective view of the exterior rearview mirror assembly of FIG. 

56, showing the rotation of the mirror head via pivotal movement about the first and 

second pivot axes of the mirror assembly, in order to laterally adjust the rearward field of 

view of the mirror reflective element while limiting vertical adjustment of the rearward field 

of view of the mirror reflective element; 

[0068] FIG. 58C is a schematic of a control system for controlling operation of the 

actuators of the exterior rearview mirror assembly of the present invention; 

[0069] FIG. 59 is a plan view of an exterior rearview mirror assembly that incorporates two 

actuators in accordance with the present invention; 

[0070] FIGS. 60A-C are perspective views of an actuator for the exterior rearview mirror 

assembly of FIG. 59; 

[0071] FIG. 61 is an exploded perspective view of the actuator of FIGS. 60A-C; 

[0072] FIG. 62 is a sectional view of the actuator of FIGS. 60A-C; 

[0073] FIG. 63 is an enlarged sectional view of a clutch element of the actuator of FIG. 62; 

[0074] FIG. 63A is another enlarged sectional view of a clutch element of the actuator, 

showing optional clutch engaging surfaces for the actuator; 

[0075] FIG. 64 is an enlarged perspective view of a memory element of the actuator of 

FIGS. 60A-C; 

[0076] FIG. 64A is an exploded perspective view of a memory device of the mirror 

assembly of the present invention; 

[0077] FIG. 64B is a plan view of the contact rings of the memory device of FIG. 64A 

established at the circuit element of the mirror assembly, shown with the contacts disposed 

thereat; 

[0078] FIG. 65A is a plan view of another exterior rearview mirror assembly in accordance 

with the present invention; 

7 

Motherson Innovations v. Magna Mirrors 
Motherson Exhibit 1007, Page 54



[0079] FIG. 65B is a plan view of another exterior rearview mirror assembly in accordance 

with the present invention; 

[0080] FIGS. 66A-D are views of another exterior rearview mirror assembly in accordance 

with the present invention; 

[0081] FIGS. 67 A-D are views of another exterior rearview mirror assembly in accordance 

with the present invention; 

[0082] FIG. 68 is a schematic of an exterior rearview mirror system in accordance with the 

present invention; 

[0083] FIG. 68A is a side view schematic of the exterior rearview mirror system of FIG. 68; 

[0084] FIG. 68B is a side view schematic of a known construction of an exterior rearview 

mirror assembly; 

[0085] FIG. 68C is a side view schematic of another exterior rearview mirror system of the 

present invention; 

[0086] FIG. 68D is a side view schematic of another exterior rearview mirror system of the 

present invention; 

[0087] FIG. 69A is a plan view of an exterior rearview mirror assembly with an indicator 

established thereat in accordance with the present invention; 

[0088] FIG. 69B is a sectional view of the exterior rearview mirror assembly of FIG. 69A; 

[0089] FIG. 70 is a perspective view of a glass sheet that is scored at a surface thereof to 

score the shapes of the mirror substrates into the surface of the glass sheet; 

[0090] FIG. 71 A is a perspective view of a front glass substrate formed from a scored 

sheet similar to that of FIG. 70; 

[0091] FIG. 71 Bis a perspective view of a rear glass substrate formed from a scored sheet 

similar to that of FIG. 70; 

[0092] FIG. 72 is a sectional view of a mirror reflective element formed with the front glass 

substrate of FIG. 71 A and the rear glass substrate of FIG. 71 B; 

[0093] FIG. 73 is a table and diagram of a bend strength test and test results of such 

testing on mirror substrates formed in accordance with the present invention; 

[0094] FIGS. 74A-E are plan views of another interior rearview mirror assembly having a 

compass display in accordance with the present invention; and 

[0095] FIG. 74F is a schematic showing exemplary compass display characters for each of 

sixteen directional headings in accordance with the present invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0096] Referring now to the drawings and the illustrative embodiments depicted therein, an 

interior rearview mirror assembly 10 for a vehicle includes a reflective element 14 

positioned at a front portion of a mirror housing or casing 12 (FIGS. 1-6). Mirror assembly 

10 is adjustably mounted to an interior portion of a vehicle (such as to an interior surface of 

a vehicle windshield or a headliner of a vehicle or the like) via a mounting structure or 

mounting configuration or assembly 18. The mirror assembly 10 includes touch or 

proximity sensitive user inputs 20 and associated icons or the like so a user can readily 

identify the purpose or function of the user inputs and actuate the appropriate or desired or 

selected user input. In the illustrated embodiment, the user inputs 20 are disposed at a 

lower region of the mirror reflective element 14, with indicators or icons 22 at an area 

above the respective inputs (and at the principal reflecting portion of the reflective 

element), so that, when a user touches or actuates one of the user inputs 20, the 

respective icon 22 is backlit so as to be illuminated for viewing by the user through the 

reflective element to confirm to the user that the input was actuated (optionally, the mirror 

assembly may provide a haptic feedback, such as a vibration or the like, to indicate to the 

user that a user input was touched or activated). The reflective element assembly and 

user inputs and icons may utilize aspects of the mirror assemblies shown and/or described 

in U.S. Des. Pat. Nos. D633,423; D633,019; D638,761 and/or D647,017, and/or PCT 

Application No. PCT/US2011 /056295, filed Oct. 14, 2011 and published Apr. 19, 2012 as 

International Publication No. WO 2012/051500, and/or PCT Application No. 

PCT/US2010/032017, filed Apr. 22, 2010 and published Oct. 28, 2010 as International 

Publication No. WO 2010/124064, and/or PCT Application No. PCT/US10/51741, filed Oct. 

7, 2010 and published Apr. 14, 2011 as International Publication No. WO 2011 /044312, 

and/or U.S. Pat. No. 7,253,723 and/or 8,154,418, which are hereby incorporated herein by 

reference in their entireties. As shown in FIGS. 6A-11, the user inputs 20 comprise a 

circuit pad 24 with substantially non-light-transmissive electrically conductive traces 26 

established at the circuit pad for sensing a touch or proximity at the sensor or input. As 

shown in FIGS. 8-11, the electrically conductive traces 26 are established at each touch 

input area or region 21 a, 21 b, 21 c in a manner that allows light to pass through the touch 

pad and touch sensor areas to backlight icons at an applique 28 disposed over or at or in 

front of the circuit pad 24, as discussed below. 
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[0097] In the illustrated embodiment, the user input circuit pad 24 is disposed at a lower 

region of the reflective element and is positioned or located at an area that is devoid of any 

metallic mirror reflector coatings or the like at the mirror substrate or substrates. In the 

illustrated embodiment, the reflective element 14 comprises an electro-optic reflective 

element, such as an electrochromic reflective element, and includes a front substrate 30 

having a front or first surface 30a (the surface that generally faces the driver of a vehicle 

when the mirror assembly is normally mounted in the vehicle) and a rear or second surface 

30b opposite the front surface 30a, and a rear substrate 31 having a front or third surface 

31 a and a rear or fourth surface 31 b opposite the front surface 31 a, with an electro-optic 

medium disposed between the second surface 30b and the third surface 31 a and bounded 

by a perimeter seal 32 of the reflective element (such as is known in the electrochromic 

mirror art). The second surface 30a of front substrate 30 has a transparent electrically 

conductive coating established thereat, while the third surface 31 a of rear substrate 31 has 

a metallic reflector coating established thereat. The mirror reflector may comprise any 

suitable coatings or layers, such as a transflective coating or layer, such as described in 

U.S. Pat. Nos. 7,626,749; 7,274,501; 7,255,451; 7,195,381; 7,184,190; 6,690,268; 

5,140,455; 5,151,816; 6,178,034; 6,154,306; 6,002,544; 5,567,360; 5,525,264; 5,610,756; 

5,406,414; 5,253,109; 5,076,673; 5,073,012; 5,117,346; 5,724,187; 5,668,663; 5,910,854; 

5,142,407 and/or 4,712,879, which are hereby incorporated herein by reference in their 

entireties, disposed at the front surface of the rear substrate (commonly referred to as the 

third surface of the reflective element) and opposing the electro-optic medium, such as an 

electrochromic medium disposed between the front and rear substrates and bounded by 

the perimeter seal (but optionally, the mirror reflector could be disposed at the rear surface 

of the rear substrate (commonly referred to as the fourth surface of the reflective element), 

while remaining within the spirit and scope of the present invention). 

[0098] For example, the coating may comprise ruthenium or chromium or aluminum or 

aluminum alloy materials or the like. Optionally, the coatings may be sputter deposited on 

the substrate surface via a target. Typically, when the targets are expended, ruthenium is 

repressed onto the target (to save recycling costs) rather than regrinding the expended 

base of the target. Optionally, the targets may comprise chromium bases instead of 

ruthenium bases to reduce the inventory carrying costs of the targets. Thus, the target 

may comprise a low cost base material (such as chromium or the like), with a higher cost 
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material (such as ruthenium or the like) pressed onto the base, so that the target uses less 

of the high cost material and thus ties up a reduced amount of high cost material in the 

mirror manufacturer's inventory. 

[0099] As shown in FIG. 5, electrical connections 36a, 36b may be established at 

connection areas to provide electrical connection to busbars or electrically conductive 

traces at a respective one of the front and rear substrates to provide electrical current to 

the electrically conductive coatings at the rear surface of the front substrate and the front 

surface of the rear substrate for powering and dimming or varying the reflectance of the 

reflective element. Optionally, for example, and with reference to FIGS. 28 and 29, two or 

more (such as three or more) conductive epoxy patches 37a may be disposed along an 

upper (or lower) perimeter region of the reflective element to facilitate connection of 

solderless clips to provide electrical power to the transparent conductive coating at the 

second surface (the rear surface of the front substrate 30') of the reflective element. The 

clips may be connected to tabs 37b established at a conductive busbar 37c at the rear 

substrate (such as by laser ablating an isolation line 37d through the conductive coating or 

coatings at the rear substrate, such as at the front or third surface of the rear substrate 31 ', 

and so that the isolation line is disposed at and along the perimeter seal 37e of the 

reflective element) so that the clips are spaced apart and electrically connected to an 

electrically conductive busbar 37c to provide electrical power to the second surface 

conductive coating and to reduce the conductive epoxy required to provide sufficient 

connectivity and conductivity at the second surface conductive coating. Optionally, 

another electrical connector or clip may be connected to a tab 37f of the third surface 

reflector coating to provide electrical power to the third surface conductive coatings at the 

front surface of the rear substrate. 

[001001 As can be seen with reference to FIGS. 4B and 5, rear substrate 31 includes a 

cutout region 31 cat its lower generally central region. As also shown in FIGS. 3 and 5, the 

perimeter seal 32 is established around a perimeter region of the rear substrate (and 

inboard of the perimeter region of the front substrate so that the front substrate overhangs 

the perimeter regions of the rear substrate around the reflective element, such as shown in 

FIGS. 4A and 4B), with a portion 32a of the seal 32 being disposed along the cutout region 

31 c of rear substrate 31 and thus around or along the upper boundary of the user input 

area 21 of the reflective element 14. The electro-optic medium thus is disposed within the 
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[00101] 

principal reflecting region of the reflective element and is not disposed at the user input 

area 21 that is outboard of the perimeter seal. The reflective element 14 includes a 

perimeter hiding layer or band 34 (such as an opaque or substantially non-light­

transmitting metallic layer or band or the like) that is disposed around the perimeter region 

of the front substrate 30 (such as at the rear surface of the front substrate) to hide or 

substantially conceal or render covert the perimeter seal 32 from a person viewing the 

perimeter seal through the front substrate when the reflective element and mirror assembly 

are normally mounted at a vehicle (such as by utilizing aspects of the mirror assemblies 

described in U.S. Pat. Nos. 5,066,112; 7,626,749; 7,360,932; 7,274,501; 7,184,190 and/or 

7,255,451, and/or PCT Application No. PCT/US2010/032017, filed Apr. 22, 2010 and 

published Oct. 28, 2010 as International Publication No. WO 2010/124064, and/or PCT 

Application No. PCT/US10/51741, filed Oct. 7, 2010 and published Apr. 14, 2011 as 

International Publication No. WO 2011 /044312, and/or U.S. pat. application Ser. No. 

11 /226,628, filed Sep. 14, 2005 and published Mar. 23, 2006 as U.S. Pat. Pub. No. US-

2006-0061008, which are all hereby incorporated herein by reference in their entireties). 

The user input area 21 of the reflective element includes a window 34b established 

through the perimeter band 34 (such as at a wider or waisted portion 34a of the perimeter 

band or hiding layer 34) at the rear surface of the front substrate 30 so that the front 

substrate is substantially devoid of hiding layer or other conductive or metallic layers or 

coatings at the user input area. Likewise, the rear substrate 31 is cut-away at the user 

input area 21 so that the user input area is devoid of the rear glass substrate and thus 

devoid of the conductive mirror reflector coating or coatings. Thus, the user input area is 

substantially devoid of metallic and/or conductive coatings that may be present elsewhere 

at the front and rear substrates, such that the conductive coatings of the mirror reflective 

element are not at the user input area and do not interfere with the touch sensor or circuit 

pad 24 sensing a touch or presence of a person's finger at the front surface 30a of the 

front substrate 30 and at one or more of the user inputs 20a, 20b, 20c. 

[001021 The user inputs or circuitry or switches are disposed behind the reflective element 

14 and behind the touch zone 21 (having one or more individual inputs or touch sensors 

20a, 20b, 20c disposed behind respective icons 21 a, 21 b, 21 c of applique 28), with the 

user input circuitry or switches, such as touch or proximity sensing circuitry or capacitive 

switches (such as projection capacitance sensing circuitry or proximity sensing circuitry or 
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capacitive switches or user inputs that utilize aspects of the mirror assemblies described in 

U.S. Pat. No. 8,154,418, and/or PCT Application No. PCT/US10/51741, filed Oct. 7, 2010 

and published Apr. 14, 2011 as International Publication No. WO 2011 /044312, which are 

hereby incorporated herein by reference in their entireties) disposed at a lower perimeter 

region and behind the reflective element and below or outboard of the perimeter seal and 

at a window area formed through the perimeter band (and at a wider or waisted or 

broadened portion of the perimeter band). The individual touch sensors thus comprise 

individual electrically isolated touch pads formed at the circuit element or substrate 24 

(such as a generally rigid substrate and/or a flexible substrate, such as a Mylar material or 

the like) and comprise the sensing elements and/or circuitry and/or switches disposed at or 

behind the individual icons of the touch zone 21 (with the user input icons creating or 

providing a cognitive association between the icons and the individual touch pads at the 

respective icons). The front glass substrate of the mirror reflective element (behind which 

the sensing pads and sensing circuitry are disposed) typically may have a thickness of 

about 3.2 mm or thereabouts, such that the perimeter edge portions can have a full 2.8 

mm radius of curvature to meet the requirements of at least a 2.5 mm minimum radius of 

curvature. It is also desirable that the front substrate is devoid of electrically conductive 

coatings at the touch zone or area 21 (and that the rear substrate is removed or cut-away 

at the touch zone or area). 

[00103] As shown in FIG. 6C, touch sensor or circuit 24 has applique 28 disposed thereat 

(and optionally adhered thereto via an adhesive 38), with applique 28 providing an opaque 

or substantially opaque or non-light-transmitting layer with graphics established thereat to 

provide the desired appearance at the touch area or input area 21. Another applique 40 

may be disposed at or near or above the input area 21 to provide icons 22 that, when 

backlit, are viewable through the reflective element and through the mirror reflector of the 

reflective element (such as responsive to a user touching a respective one of the user 

inputs 20a, 20b, 20c). The applique 40 may be disposed at the rear of the reflective 

element 14 and at a foam tape 42 adhered thereto or disposed thereat. As shown in 

FIGS. 6A-C, foam tape 42 includes a cutout region at the user input area 21 and includes 

apertures that generally correspond to the icons 22 of the applique 40. The touch sensor 

or circuit pad 24 and applique 28 are disposed at the cutout region of the foam tape 42 and 

an attachment plate 44 is attached at the rear of the reflective element via the foam tape 
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42, with a circuit board 46 disposed at the attachment plate and having circuitry for 

controlling functions (such as telematics functions and backlighting functions and the like) 

responsive to the user inputs detecting a touch or proximity at a respective input or touch 

pad (with the circuitry of the circuit board electrically connected to wiring or leads or 

circuitry of the sensor or sensor substrate when the mirror is assembled). Optionally, the 

attaching surface of the attachment plate 44 may be plasma treated to enhance the 

adhesion of the attachment plate at the rear surface of the mirror reflective element. 

[00104] As can be seen in FIGS. 6A-C, the attachment plate 44 and/or the circuit board or 

element 46 include or support a plurality of illumination sources 48 (such as individual light 

emitting diodes established at the circuit board or element 46) that are arranged at and 

aligned with the apertures of the attachment plate 44 and apertures of the foam tape and 

with the icons established at the applique 40. Thus, when a user touches the touch area 

or input area 21, the circuitry determines a touch at one of the user inputs 20a, 20b, 20c 

and may actuate a respective illumination source 48 to backlight a respective one of the 

icons 22a, 22b, 22c of applique 40, such that the backlit respective icon is illuminated and 

viewable by the user to confirm to the user that the touch was detected and the selected 

feature or function was activated or adjusted accordingly. Optionally, a fourth icon 22d 

may be provided at applique 40 that is not associated with any touch pad or input and that 

may be illuminated or backlit to indicate that the mirror accessory (such as a telematics 

system) is not in use or a line of communication is unavailable or disconnected or the like. 

[00105] As shown in FIG. 6C, mirror assembly 10 includes a rubber or silicone or 

elastomeric or resilient gasket or pad 41, which is disposed at the rear of the touch sensor 

24 and between the touch sensor 24 and the attachment plate 44 when the mirror 

assembly is assembled together. The gasket 41 is formed with apertures that generally 

align with the illumination sources 48 and the user inputs 20a, 20b, 20c to allow light to 

pass therethrough. The gasket 41 also includes apertures that receive the electrical 

connectors 25 (the circuit pad of the touch sensor includes electrical circuitry and 

connectors at the rear surface of the substrate for electrically connecting to circuitry of and 

in the mirror assembly that supports the reflective element assembly, as discussed below 

with respect to FIG. 20). Thus, when the connectors 25 (such as a multi-pin socket type of 

connector) are received in the apertures of the gasket, electrical connection may be made 

(via insertion of pins or terminals at the circuit board 46 into the respective sockets of the 
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[00106] 

[00107] 

connectors 25) as the touch sensor and reflective element are attached at the attachment 

plate. Thus, the mirror assembly provides a board-to-board connection between the touch 

circuit element and the mirror circuit element or board, such as when the reflective element 

is attached at the attachment plate or such as when the mirror circuit element is attached 

at the rear of the attachment element (with the reflective element and sensor and gasket 

already assembled to the attachment plate). 

The gasket 41 comprises a compressible or resilient material that, when the 

reflective element and touch sensor are attached at the attachment plate, presses the 

applique 28 and sensor 24 against the rear glass surface of the front substrate of the 

reflective element so that the applique is substantially flat against the glass and there is 

reduced air at the applique and sensors. The gasket thus functions to provide a 

substantially uniform or constant pressure at the sensor and applique, thereby providing a 

flat applique for enhanced appearance and for providing enhanced performance of the 

touch sensors due to the reduced air at the sensor locations. Optionally, and less 

desirably, an optical adhesive may be disposed at the applique to couple the applique to 

the rear glass surface to provide a flat applique at the rear glass surface. 

The user input icons and/or the display icons may comprise any suitable coloring 

and/or design and/or backlighting. It has been found that the color white for icons works 

well for viewing by the driver of the vehicle in high ambient lighting conditions, even and 

especially when using a transflective mirror reflective element. The white characters or 

icons (preferably displayed as white characters or icons through the transflective mirror 

reflector, to be viewed and seen by the driver of the vehicle as white characters or icons 

without a black background or surrounding display area) have been found to provide 

enhanced viewability and discernibility to a driver of the vehicle, particularly when viewing 

the displayed white characters or icons in high ambient lighting conditions, and such as 

described in PCT Application No. PCT/US2011 /056295, filed Oct. 14, 2011 and published 

Apr. 19, 2012 as International Publication No. WO 2012/051500, which is hereby 

incorporated herein by reference in its entirety. 

[00108] Referring now to FIGS. 7-11, the touch sensor or circuit pad 24 comprises a 

substrate 24a (such as a transparent or translucent substrate that allows light to pass 

therethrough) that has electrically conductive traces 26 established thereat. For example, 

the touch PCB substrate 24a may comprise a white substrate comprising an FR408 
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[00109] 

material or the like. Such a material is white or whitish in color and is conducive for 

backlighting and for generally white light passing therethrough for backlighting the icons of 

the applique (other non-white substrates may be yellow tinted or colored and may shift or 

affect the light passing therethrough). The substrate material preferably does not include 

UV blockers, with such UV blockers potentially causing the substrate to have a yellow hue, 

such that the substrate is substantially white and not yellowed or yellow tinted. Also, the 

substrate material may be non-UV effected (and/or the substrate may be disposed in the 

mirror assembly and not substantially exposed to UV light, so the substrate won't yellow or 

discolor over time and exposure to light throughout the life of the vehicle and mirror 

assembly. 

As shown in FIGS. 8-11, the electrically conductive traces 26 include mesh traces 

or trace portions 26a that are established in a spaced apart mesh or grid or crossing 

pattern at the backlit portions of the respective touch pads or inputs 20a, 20b, 20c. The 

touch input trace 26 may have a substantially solid or continuous or non-meshed or less­

meshed conductive trace 26b (such as a copper trace or the like) over a user input or 

touch sensitive area or touch pad, with patterned traces or trace portions 26a (made of the 

same material as the less-meshed or non-meshed trace, such as a copper trace or the 

like, and optionally established during the same screen printing process or the like) 

established at the touch sensors or inputs 20a, 20b, 20c and behind the respective icons 

of the applique 28, with the patterned traces 26a allowing for light emanating from the 

illumination sources of the circuit pad to pass through the substrate 24a and through the 

gaps between the patterned traces 26a to backlight or illuminate the respective icons of 

the applique 28. The pattern or thickness of the traces and thickness of the gaps between 

the traces is selected to provide sufficient light to pass therethrough for backlighting the 

icons of the applique while also providing sufficient conductivity and thus sensing 

sensitivity so as to be able to sense or detect a touch or proximity at the respective touch 

pad or input when a person's finger approaches and/or touches the appropriate location at 

the touch area 21 of the reflective element. 

[001101 The applique 28 substantially hides the traces and the substrate from view by the 

driver of the vehicle, while the icons formed thereat may be backlit or illuminated by light 

emanating from the illumination source or sources and through the respective meshed 

trace regions. In the illustrated embodiment, the applique comprises a thin film or 
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substrate that is disposed in front of the touch sensor substrate and behind the mirror 

reflective element substrate. Optionally, the applique may be established as a thin film or 

coating at the rear surface of the mirror reflective element substrate, such as via depositing 

a non-conductive opaque coating at the touch sensor region and establishing the desired 

icons thereat, such as via etching or masking the icons through the coating to provide light 

transmissive portions of the opaque coating at the touch zones and in the shape of the 

desired icons. 

[001111 In the illustrated embodiment of FIG. 8, the electrically conductive traces 26 are 

established as a mesh or grid pattern 26a on the substrate 24a as about 0.005 inch thick 

traces with about 0.010 inch gap between the parallel traces. However, other trace 

thicknesses and gap dimensions may be implemented depending on the particular 

application, with thicker or more densely disposed traces increasing the touch sensitivity of 

the touch pad while reducing the light-transmissivity of the touch pad. For example, and 

with reference to FIG. 9, the trace width "A" may be selected to be 0.005 inches, while the 

gap dimension "B" may be selected to be around 0.005 inches or 0.010 inches or 0.020 

inches, depending on the desired or appropriate light transmissivity at the touch pads. 

Optionally, the trace width and gap dimensions may be otherwise selected, such that a 

user input or touch pad (such as a touch pad having a touch area of around 24 mm2 or 

thereabouts) may have, for example, a fine trace pattern may have a trace width of about 

0.13 mm (about 0.005 inches) and a gap dimension of about 0.25 mm (about 0.01 inches), 

or a medium trace pattern may have a trace width of about 0.2 mm (about 0.008 inches) 

and a gap dimension of about 0.4 mm (about 0.016 inches), or a coarse trace pattern may 

have a trace width of about 0.3 mm (about 0.012 inches) and a gap dimension of about 0.6 

mm (about 0.024 inches), or other selections or combinations to provide the desired touch 

sensitivity and/or light transmissivity at the touch pads or inputs. Clearly, other trace 

widths and/or gap dimensions or pitches may be selected for the conductive traces of the 

touch pads or user inputs while remaining within the spirit and scope of the present 

invention. The selected dimensions may vary depending on the particular application 

and/or desired light passing through the traces for backlighting the icons. Optionally, the 

sheet resistance of the material (such as copper) of the conductive traces may be 

preferably less than about 10 ohms per square, more preferably less than about 5 ohms 

per square and more preferably less than about 1 ohm per square. 
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[00112] For example, and with reference to FIGS. 10-12, the user input traces 26 (FIG. 10) 

may have a touch or input area of about 60 mm2 to about 80 mm2 or more (for the SOS or 

emergency input) and about 65 mm2 to about 85 mm2 or more (for the hands free calling 

input) and about 75 mm2 to about 105 mm2 or more (for the telematics or ONST AR® input), 

with the patterned traces or trace portion 26a comprising a trace thickness or width of 

about 0.005 inches and a gap dimension of about 0.017 inches. Optionally, and as shown 

in FIG. 12, the user input traces 26' may have patterned trace portions 26a' that comprise 

a trace thickness or width of about 0.005 inches and a gap dimension of about 0.008 

inches, thereby providing a finer mesh that allows less light to pass therethrough (as 

compared to patterned trace portions 26a of FIGS. 10 and 11 ), while providing increased 

touch sensing sensitivity at the touch pad or input. Other gap dimensions and trace widths 

may be implemented (for example, a larger gap dimension may be selected or provided 

that is up to about 0.023 inches or up to about 0.034 inches or thereabouts) depending on 

the particular application and desired backlighting and touch sensitivity, while remaining 

within the spirit and scope of the present invention. Although shown as a generally grid or 

square-crossing pattern, clearly the conductive traces may be established at the user 

inputs in any suitable pattern or mesh pattern that allows for light to pass therethrough to 

backlight or illuminate the icons 21 a, 21 b, 21 cat the applique 28 and that provides the 

desired or suitable conductivity for suitable detection sensitivity, while remaining within the 

spirit and scope of the present invention. 

[00113] The trace pattern may comprise any spaced or gapped trace pattern, which need 

not comprise evenly spaced traces or unevenly spaced traces or intersecting or crossing 

traces. Optionally, the trace pattern may comprise non-intersecting or non-crossing 

spaced apart traces which may or may not be custom shaped to best fit around an icon 

shape or the like. For example, and with reference to FIGS. 15 and 15A-C, the electrically 

conductive traces may comprise customized patterns to reduce light blockage while 

providing enhanced or sufficient or desired sensitivity at the center region of the touch area 

or input (which may enhance sensitivity at the touch input for smaller diameter fingers and 

the like). In the illustrated embodiment of FIGS. 15 and 15A-C, the conductive traces 126 

include traces or trace portions 126a that are established across or partially across the 

backlit portions of the respective touch pads or inputs 120a, 120b, 120c and between 

opposite portions of the solid or continuous conductive trace 126 of the respective touch 
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pads or inputs. Similar to the touch sensors discussed above, the touch input trace 126 

has a substantially solid or continuous conductive trace 126b (such as a copper trace or 

the like) over a user input or touch sensitive area or touch pad, with the patterned traces or 

trace portions 126a established at the touch sensors or inputs 120a, 120b, 120c and 

behind the respective icons 121 a, 121 b, 121 c of the applique, with the patterned traces 

126a allowing for light emanating from the illumination sources of the circuit pad to pass 

through the substrate 124a and through the gaps between the patterned traces 126a to 

backlight or illuminate the respective icons of the applique. As can be seen in FIGS. 15A­

C, the patterned traces 126a comprise generally horizontal traces that span the gap or 

opening established in the solid trace portion 126b, and may include an enlarged portion 

126c (such as at the center of the "O" in the ONSTAR® icon or the SOS icon or the like) to 

further enhance the touch sensitivity of the sensors. 

[00114] Optionally, and with reference to FIGS. 16 and 16A-C, the patterned electrically 

[00115] 

conductive traces comprise generally horizontal traces 126a' that span the gap or opening 

established in the solid trace portion 126b' at the substrate 124a' and generally vertical 

traces 126d' that may span or partially span the gap or opening established in the solid 

trace portion 126b' at the respective touch areas 120a', 120b', 120c'. As shown in FIGS. 

16A-C, the horizontal traces 126a' may include an enlarged portion 126c' (such as at the 

center of the "O" in the ONSTAR® icon 121 b' or at the telephone icon 121 a' or the like), 

and/or the vertical traces 126d' may include an enlarged portion 126e' (such as above 

and/or below the ONSTAR® icon 121 b' or above and below the emergency or "SOS" icon 

121 c' or the like) to further enhance the touch sensitivity of the sensors. 

Optionally, and with reference to FIGS. 17-20, an electrochromic reflective element 

14' includes touch or proximity sensitive user inputs 20' and associated icons or the like so 

a user can readily identify the purpose or function of the user inputs and actuate the 

appropriate or desired or selected user input. In the illustrated embodiment, the user 

inputs 20' are disposed at a lower region of the mirror reflective element 14' (such as via a 

touch pad or sensor disposed at the rear of the front substrate at an area where the rear 

substrate is cut out or recessed), with indicators or icons 22' at an area above the 

respective inputs (and at the principal reflecting portion of the reflective element), so that, 

when a user touches or actuates one of the user inputs 20', the respective icon 22' is 

backlit so as to be illuminated for viewing by the user through the reflective element to 
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[00116] 

confirm to the user that the input was actuated. As best shown in FIG. 20, the user inputs 

20' comprise a circuit pad 24' with electrically conductive traces 27' established at the 

circuit pad for sensing a touch or proximity at the sensor or input. The conductive traces 

27' are established at each touch input area or region 20a', 20b', 20c' in a manner that 

allows light to pass through the touch pad and touch sensor areas to backlight icons 28' at 

an applique disposed over or at or in front of the circuit pad 24', such as in a similar 

manner as discussed above. 

Optionally, and as shown in FIG. 20, the patterned traces comprise generally 

horizontal traces or grid lines 27a' that span the gap or opening established in the solid 

trace portion 27b' at the substrate 24a' at the respective touch areas 20a', 20b', 20c'. The 

circuit pad 24' includes electrical circuitry and connectors 25' at the rear surface of the 

substrate 24a' for electrically connecting to circuitry of and in the mirror assembly that 

supports the reflective element assembly 1 O'. The reflective element assembly and user 

inputs may be otherwise similar to the reflective element assemblies and user inputs 

discussed above, such that a detailed discussion of the reflective element assemblies and 

user inputs need not be repeated herein. 

[00117] For a human machine interface (HMI) provided at the likes of an interior rearview 

mirror assembly, it is useful and preferred that an icon (such as shown in FIG. 12 for a 

SOS icon and/or ONSTAR® icon and/or phone icon and/or the like) be provided that is 

readily recognizable by a driver of the vehicle, and especially where touch sensing is 

involved at and/or near the icon. It is useful and preferable that the icon and the touch 

sensitive area/region to be touched by the driver to access or activate the feature (or 

deactivate the feature) coincide or at least be closely adjacent or coincident with one 

another. However, it is also useful and preferred that a driver of a vehicle viewing the likes 

of such a touch sensitive input at the interior rearview mirror assembly is not able to readily 

see through or view through the touch input area or region or zone into the interior of the 

interior mirror head (such as viewing through the reflective element to within the cavity of 

the mirror casing). Thus, it is useful and preferred that the likes of the backlighting and 

other circuitry/mechanicals of the mirror assembly (and internal to the mirror assembly) be 

at least substantially covert and be substantially hidden or masked from view by the driver, 

whether or not the icon/touch region is illuminated. By utilizing the interlocking 

mesh/matrix of electrically conductive, substantially non-light transmitting, traces of the 
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present invention (where a substantial net portion of the touch sensitive region is coated 

with the likes of a conducting light absorbing metal thin film layer and where at least a 

significant other portion of the touch sensitive region remains uncoated to allow for light to 

pass therethrough), the mirror assembly allows that the touch sensitive region be 

functional and operative as a capacitive sensing / projection touch region while 

simultaneously allowing and enabling backlighting coincident with and at that same touch 

sensitive region where the icon that attracts and guides the driver's touch is itself also 

coincidently disposed thereat. 

[00118] As indicated in the likes of FIGS. 8 and 11, the plurality of electrically conductive 

traces that constitute the mesh or grid or array or matrix of conductive traces are 

themselves electrically conductively interlinked by reason of any one of the traces being in 

electrical conductivity with all or most all of the other traces at that touch sensitive region 

(and conductively interlinked with a solid or unmeshed conductive trace at a perimeter 

region or adjacent to the meshed region), so that a touch by the driver even at a subregion 

of the electrically conductive trace matrix/array/mesh region enables and causes 

capacitive touch effectively across the entire electrically conductive matrix/array/mesh 

trace touch sensitive region. As shown in FIGS. 24 and 24A, each individual trace has 

electrical conductivity (either directly or indirectly) via electrical connection with other 

traces (such as solid or unmeshed or less meshed traces) typically disposed or 

established at either or both sides of the meshed electrically conductive trace region, and 

the likes of electrical connection (such as via an electrical connector for electrically 

connecting the respective touch sensitive region to circuitry of the mirror assembly) is 

made out of view of the driver. 

[00119] The glass substrates of the mirror reflective element may be formed via any suitable 

means. Optionally, and desirably, multiple glass shapes or substrates are cut from a 

larger sheet of glass (for inside mirrors, typically a larger sheet or lite of flat transparent 

glass). For example, and with reference to FIG. 70, a large sheet or lite of glass 50 has a 

first surface 50a and a second surface 50b. In order to cut out individual glass shapes or 

substrates, the first surface 50a is scored or scribed (such as via any scoring or scribing 

means, such as a diamond tip scoring device or the like) in the shape desired for the glass 

shapes or forms 52 for the front or rear glass substrates of a mirror reflective element, and 
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[00120] 

then individual shapes are broken out from the scored large glass sheet or lite by breaking 

the glass along the scored or scribed lines, as is known in the glass arts. 

For example, and with reference to FIG. 71 A, a front glass substrate 54 for a mirror 

reflective element is formed via scoring or scribing a glass sheet, such as discussed 

above, and breaking out the glass shape or form 52, and optionally at least one of 

grinding/seaming/polishing one or both of the cut edges of the shapes to establish or form 

the finished mirror front glass substrate 54. As can be seen in FIG. 71 A, the first or front 

surface 54a of the front glass substrate is the surface that corresponds to the scored 

surface of the sheet of glass 50 from which front substrate 54 is formed, and thus has a 

scored edge 54c (that may be ground and polished to provide a desired radius of curvature 

having water clear transparency) while the second or rear surface 54b of the front glass 

substrate 54 is the surface that corresponds to the non-scored surface of the sheet of 

glass 50 and thus has a non-scored edge 54d. The second surface 54b of the front 

substrate 54 is coated with a transparent conductive coating 56, such as an indium tin 

oxide (ITO) coating or layer that is sputter deposited onto the second surface 54b of the 

front substrate 54. The second surface ITO coating may be established at the second 

surface of the formed shape or substrate or may be established at the surface of the larger 

sheet or lite of glass before the scribing or scoring process. 

[001211 Note, it is optional and may be preferable that the larger sheet or lite of flat 

[00122] 

transparent glass be transparent conductive coated (such as, for example, coated with an 

ITO coating or the like) on one of its surfaces before the multiple glass shapes or forms 52 

are cut therefrom. In such circumstances, it is the non-lTO coated surface or side of the 

large sheet or lite of glass (typically a bare glass surface) that is scored during the 

scoring/breakout of the individual glass shapes or forms. This assures that the ITO coated 

side of the front substrates (i.e., the second surface of the reflective element assembly) 

has the non-scored edges. 

Likewise, and with reference to FIG. 71 B, a rear glass substrate 58 for a mirror 

reflective element is formed from scoring or scribing another glass sheet, such as 

discussed above, and breaking out the glass shape or form 52, and optionally at least one 

of grinding/seaming/polishing one or both of the cut edges of the shapes to establish or 

form the finished mirror rear glass substrate 58. As can be seen in FIG. 71 B, the third or 

front surface 58a of the rear glass substrate is the surface that corresponds to the scored 
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surface of the sheet of glass 50 from which rear substrate 58 is formed, and thus has a 

scored edge 58c, while the fourth or rear surface 58b of the rear glass substrate 58 is the 

surface that corresponds to the non-scored surface of the sheet of glass 50 and thus has a 

non-scored edge 58d. The third surface 58a of the rear substrate 58 is coated with a 

mirror reflector coating 60, such as metallic reflector coating or layer that is sputter 

deposited onto the third surface 58b of the rear substrate 58. The third surface reflector 

coating may be established at the third surface of the formed shape or substrate or may be 

established at the surface of the larger sheet or lite of glass before the scribing or scoring 

process. 

[00123] Note, it is optional and may be preferable that the larger sheet or lite of flat 

[00124] 

transparent glass be mirror reflector coated (such as coated with a metallic mirror reflector 

coating or the like) on one of its surfaces before the multiple glass shapes or forms 52 are 

cut therefrom. In such circumstances, it is the reflector coated surface or side of the large 

sheet or lite of glass that is scored during the scoring/breakout of the individual glass 

shapes or forms. This assures that the non-reflector coated side of the rear substrates 

(i.e., the rear or fourth surface of the reflective element assembly) has the non-scored 

edges. 

Thus, when a mirror reflective element 62 (FIG. 72) is assembled with front 

substrate 54 and rear substrate 58 joined together by a perimeter seal 64 that surrounds 

and bounds an electro-optic medium 66 (such as an electrochromic medium or the like), 

the scored edges 54c, 58c of the substrates 54, 58 are at the front surfaces of the 

substrates (the surfaces of each substrate that is closer to the driver of the vehicle when 

the mirror reflective element is normally mounted in a vehicle), and the non-scored edges 

54d, 58d of the substrates 54, 58 are at the rear surfaces of the substrates. Such a 

scoring and assembly process provides both substrates with the scored edges at the front 

surfaces of the respective substrates (in other words, the first surface and the third surface 

of the laminate reflective element assembly). This is beneficial because, if there is an 

impact against the mirror reflective element (such as during a vehicle collision and if the 

driver or passenger hits their head or other part of their body at the mirror assembly), the 

front surfaces (with the scored edges) of the substrates are placed in compression while 

the rear surfaces (with the non-scored edges) of the substrates are placed in tension. 

Because tiny microfractures or microdefects or stress risers or micro cracks occur at the 
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scored edge of the glass substrate from the scoring or scribing process, the scored edges 

provide weakened points at the scored edge of the glass substrate that may be more 

susceptible to cracking or to crack initiation, and especially when placed in tension (glass 

is typically weak in tension and strong is compression, so the scribed side must be located 

at the compression side). Thus, by making sure that the scored or scribed edges of the 

respective front and rear substrates are at the front surfaces of the substrates (the 

surfaces that will be placed in compression during any impact or collision), the glass 

substrates have a reduced likelihood of cracking and failing during an impact or collision. 

Thus, the present invention provides that the scored or scribed edge of the front substrate 

in a laminate or sandwiched electrochromic construction is at the first surface of the 

laminate assembly, and the scored or scribed edge of the rear substrate is at the third 

surface of the laminate assembly or sandwiched electrochromic assembly. 

[00125] The present invention also provides an enhanced seaming process for seaming the 

[00126] 

edge of the rear glass substrate (such as with belt sandpaper or even a machine ground 

"bullnose" edge treatment) by seaming only the end regions of the substrate and leaving 

the upper and lower edges (the longer dimensioned edges that will be at the upper and 

lower regions of the mirror reflective element when the mirror reflective element is normally 

mounted in a vehicle) as raw cut edges. This may be desirable because seaming reduces 

the bend strength of the glass substrate, as compared to raw cut glass edges (when the 

scribe side is on the front or third surface of the rear substrate). The raw cut edge is 

"pristine" and results in the greatest strength, while seaming the cut edge introduces 

uniform flaws and makes the glass weaker (at the expense of reducing variability in 

strength). Cut edges are nearly "pristine", and thus stronger than seamed edges. 

However, the cut edges are also highly vulnerable to damage in day to day processing or 

usage, and are more prone to handling damage (as compared to a seamed edge), and 

once such handling damage occurs, the damaged substrate becomes a weaker part than 

a seamed part. It is envisioned that the substrate may have its end regions seamed (the 

ends of the part away from the impact area), which may have a reduced affect on the bend 

strength, such that the center region of the glass substrate has raw cut (non-seamed) 

edges and thus is very strong and impact resistant. 

FMVSS 111 provides requirements for the performance and location of inside and 

outside rearview mirrors, in order to reduce the number of deaths and injuries that occur 
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[00127] 

when the driver of a vehicle does not have a clear and reasonably unobstructed view to 

the rear, and ECE Regulation No. 46 provides uniform provisions concerning the approval 

of devices for indirect vision and of vehicles with regard to the installation of such devices. 

Such regulations (including other regulations) include specifications as to requirements for 

a mirror substrate that undergoes bend testing and other strength and/or cracking/breaking 

testing. 

Referring now to FIG. 73, a bend test may be conducted on mirror glass substrates, 

such as for the front or rear substrates of a mirror reflective element. As can be seen in 

FIG. 73, the bend test may apply a force at a center region of a front surface of a glass 

substrate (such as a front or third surface of a rear glass substrate to simulate the type of 

forces that may be experienced at the reflective element during an impact or collision) that 

is supported at support locations approximately 113 mm apart, with the force being applied 

at a rate of 30 mm/minute until the glass breaks, and with the peak applied force recorded 

for each substrate. In the exemplary test results shown in FIG. 73, rear glass substrates 

were tested where the front surface or third surface was the scribed or scored surface and 

the edges were ground or fully hand seamed using a seaming belt (GF 1-5), and rear 

substrates were tested where the rear surface or fourth surface was the scribed or scored 

surface and edges were ground or fully hand seamed using a seaming belt (GB 6-10), and 

rear substrates were tested where the front or third surface was the scribed or scored 

surface and the edges were raw and with no edge treatment so the substrates were just 

cut glass (RF 1-5), and rear substrates were tested where the rear or fourth surface was 

the scribed or scored surface and the edges were raw and with no edge treatment so the 

substrates were just cut glass (RB 6-10). As can be seen in the test results, the bend 

strength is much higher when the substrate is scribed on its front or third surface (as 

compared to scribing at the rear or fourth surface), and the bend strength is higher with 

raw or unseamed glass when scribed on the front or third surface (as compared to ground 

substrates with scribing at the front or third surface). However, seaming the edges 

increases the strength of the glass substrate when the scribed side is the rear or fourth 

surface of the substrate (but still yields a bend strength that is less than either the seamed 

or raw samples with the scribed side being the front or third surface of the rear glass 

substrate). 
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[00128] Thus, the present invention provides a method or system of manufacturing the glass 

substrates for a mirror reflective element that ensures that the scribed surface of the glass 

shapes formed from a scribed glass sheet corresponds to the front or first surface of front 

glass substrates formed from such a scribed glass sheet or the front or third surface of rear 

glass substrates formed from such a scribed glass sheet. Such a system results in 

substantially greater bend strengths of the glass substrates to enhance the substrates' 

ability to withstand an impact, such as may occur during a vehicle collision or the like. The 

system may ensure the desired scribed surface via any suitable means, such as via 

particular handling of the substrates from the time they are formed from the glass sheet 

until they are coated at their coated surfaces (the rear or second surfaces of front 

substrates and/or the front or third surfaces of rear substrates), or such as via scanning the 

edges prior to coating the coated surfaces to determine which side or surface of the 

substrate has the scribed edge and adjusting or flipping the substrate so that the 

appropriate surface is coated. For applications where the larger glass sheets are ITO 

coated or mirror reflector coated before the individual glass substrate shapes are cut 

therefrom, the present invention provides assurances that the appropriate surface of the 

glass sheet is scribed (such as the non-lTO coated surface for front mirror glass substrates 

and such as the mirror reflector coated surface for rear mirror glass substrates). The 

reflective elements manufactured with such substrates thus provide enhanced strength 

and resistance to cracking or breaking during an impact, and thus provide enhanced and 

safer mirror assemblies suitable for use at the interior of vehicles. 

[00129] Although shown and described as scribing the surface of a glass sheet that 

becomes the front surface of a front substrate or a rear substrate of an electrochromic 

reflective element, the present invention also provides similarly scribing or scoring a 

surface of a glass sheet or lite for cutting or forming prismatic substrates for prismatic 

reflective elements, such that the front surface of the formed individual prismatic substrate 

has the scribed edge and the mirror reflector coating is established at the non-scribed side 

or rear surface of the prismatic substrate. 

[00130] The present invention also provides enhanced glass cutting techniques, such as by 

providing a glass cutting start/stop point at a desired or preferred location at the perimeter 

of the formed glass substrate. When cutting the glass, the start/stop point for the scribe 

and glass nipping is desired to be outside of the center zone or region of the finished glass 
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substrate (in other words, the start/stop point or location should be towards one of the end 

regions of the glass substrate. This is because, at the start/stop point there is a high 

probability of a larger glass flare that could be a stress concentration point, and thus it is 

desirable to move such a stress concentration point away from the center region of the 

glass substrate. 

[00131] The present invention also provides a preferred glass computer numerical control 

(CNC) grinding start/stop point. When grinding the front glass substrate (such as to 

establish the desired radius of curvature at the forward edge of the substrate) the grinding 

start/stop point should not be in the center zone. This off-center start-stop point is desired 

because it is difficult or challenging to have a perfectly tangent start and stop overlap, such 

that there typically will be a slight point that could result in stress concentrations. Thus, it 

is desirable to move such a stress concentration point away from the center region of the 

glass substrate. 

[00132] The present invention also provides a perimeter seal that may reduce the stress 

[00133] 

applied to the mirror reflective element by the perimeter seal. For example, a seal may 

induce stress at the glass substrates each time the seal and substrates go through a heat 

cure step. Thus, the mirror reflective element may not include a conductive epoxy that 

may have to go through a second bake step (such as a 150 degree C bake step or the 

like), so that the main seal epoxy would not have to endure a second bake step and thus 

would not experience more shrinkage and thus would not induce more stress at the glass 

substrates. Optionally, the mirror reflective element may include a soft perimeter seal 

(such as a silicone seal, a polyurethane seal or a soft UV curable urethane acrylate seal or 

the like). 

Optionally, the mirror reflective element may include a perimeter seal that is wider 

than a typical perimeter seal, in order to improve the adhesion between the front and rear 

glass substrates by providing an optimized or enhanced seal band width. Such a 

construction may help to make the two substrates act or function more like a single unit. 

Also, if any glass chipping or breakage occurs, such a construction may hold the glass 

chips better than a thin perimeter seal construction. 

[00134] Optionally, other means for reducing the flexing or enhancing the strength of the 

assembled mirror reflective element may be implemented to provide a mirror reflective 

element that is better suited for impacts and collisions and the like. For example, the 
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mirror reflective element may include an electrochromic medium of the solid polymer 

matrix (SPM) type (such as utilizing aspects of the reflective element assemblies described 

in U.S. Pat. Nos. 6,245,262; 5,724,187 and/or 5,668,663, which are hereby incorporated 

herein by reference in their entireties). We find that utilizing a SPM composition that cures 

with a high degree of cross linking when cured in situ to form a SPM electrochromic 

medium helps reduce glass flexing during impacts. 

[00135] For prismatic and/or electrochomic INFINITY™ mirrors, such as are shown and/or 

described in U.S. Des. Pat. Nos. D633,423; D633,019; D638,761 and/or D647,017, and/or 

PCT Application No. PCT/US2011 /056295, filed Oct. 14, 2011 and published Apr. 19, 

2012 as International Publication No. WO 2012/051500, and/or PCT Application No. 

PCT/US2010/032017, filed Apr. 22, 2010 and published Oct. 28, 2010 as International 

Publication No. WO 2010/124064, and/or PCT Application No. PCT/US10/51741, filed Oct. 

7, 2010 and published Apr. 14, 2011 as International Publication No. WO 2011 /044312, 

and/or U.S. Pat. Nos. 7,253,723 and/or 8,154,418, which are hereby incorporated herein 

by reference in their entireties, we find that it is preferable that the front substrate be 

manufactured from double strength (typically around 3.2 mm thickness) soda lime 

transparent glass, and that the curved or rounded perimeter around the front most edge 

thereof is ground and polished (so as to be water clear) from the scored edge of a cut 

substrate/shape. It is also preferable that the opposing edge of the front substrate be 

beveled or chamfered. We do not find it necessary to bevel and/or chamfer the third 

surface edge of the rear substrate or the fourth surface edge of the rear substrate, but 

nevertheless the third surface edge should be the scored edge as cut from a larger flat 

sheet or lite of glass, as discussed above. 

[00136] Optionally, and with reference to FIGS. 21-24, a prismatic reflective element 214 

includes touch or proximity sensitive user inputs 220 and associated icons (such as icons 

221 a, 221 b, 221 c established at an applique 228) or the like so a user can readily identify 

the purpose or function of the user inputs and actuate the appropriate or desired or 

selected user input. In the illustrated embodiment, the user inputs 220 are disposed at a 

lower region of the mirror reflective element 214. 

[00137] As best shown in FIG. 24, the user inputs 220 comprise a circuit pad 224 with 

electrically conductive traces 227 established at the circuit pad for sensing a touch or 

proximity at the sensor or input. The conductive traces 227 are established at each touch 
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input area or region 220a, 220b, 220c in a manner that allows light to pass through the 

touch pad and touch sensor areas to backlight icons 221 a, 221 b, 221 cat an applique 228 

disposed over or at or in front of the circuit pad 224, such as in a similar manner as 

discussed above. Optionally, and as shown in FIG. 24, the patterned traces comprise 

generally horizontal traces or grid lines 227a that span the gap or opening established in 

the solid or unmeshed or less meshed or more solid trace portion 227b at the substrate 

224a at the respective touch areas 220a, 220b, 220c. The circuit pad 224 includes 

electrical circuitry and connectors 225 at the rear surface of the circuit pad or substrate for 

electrically connecting to circuitry of and in the mirror assembly that supports the prismatic 

reflective element assembly 214. As shown in FIG. 24A, the electrical connectors 225 are 

electrically conductively connected to the solid or unmeshed or less-meshed trace portions 

227b (or to conductive traces that are in electrical conductive connection with a respective 

solid or unmeshed trace portion) so as to provide electrical connection to the meshed 

portions 227a (which are electrically conductively connected with the respective solid or 

unmeshed trace portion or portions at either or both sides of the meshed portion) 

[00138] Optionally, and as shown in FIG. 24A, a touch pad or circuit pad 224' may have 

generally vertical traces or grid lines 227a' that span the gap or opening established in the 

solid trace portions 227b' of the circuit pad 224'. The electrical connectors 225' (such as 

six pin or six terminal connectors or other suitable electrical connectors) are electrically 

connected to respective traces of the circuit pad. In the illustrated embodiment, one 

connector 225' is electrically connected to or at the solid trace portion and a perimeter 

trace portion (that is established around and electrically isolated from the solid trace 

portion) of one of the touch pads or input areas 220c', while another connector 225' is 

electrically connected to or at the respective solid trace portions and perimeter trace 

portions (that are established around and electrically isolated from the respective solid 

trace portions) of two of the touch pads or input areas 220a', 220b'. The electrical 

connectors are electrically connected to circuitry of the mirror assembly, such as via an 

electrical wire or lead or the like, whereby the circuitry is operable to individually detect a 

touch at one or more of the touch pads or input areas. 

[00139] Thus, the touch pad or sensor of the present invention comprises copper or 

conductive traces that can function to detect a touch at the touch pad while also allowing 

light to pass through a generally central portion of the touch area for backlighting an icon 
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or applique at the touch pad. In the illustrated embodiments of FIGS. 20, 24 and 24A, the 

dark or solid areas on either side of the icon comprises a copper layer (but may be any 

suitable metallic and/or electrically conductive layer), and the sensor includes copper (or 

other suitable material) lines or traces that are established horizontally or vertically in front 

of the icon (which is disposed at the touch pad). The copper lines or thin copper traces are 

spaced apart and allow light to pass through the touch pad and back light or illuminate the 

icon for enhanced day time and night time viewing of the touch areas. Although the 

copper lines or thin traces are shown as horizontally or vertically established, the thin 

traces may run horizontally or vertically or at any desired or selected or suitable angle (or 

in a pattern or the like as discussed above), with the total surface area of the touch pad 

area determining the sensitivity of the touch pad. The copper matrix or mesh traces are 

conductively connected with the copper solid or less-meshed or non-meshed traces at 

either or both sides of the mesh traces (or optionally above and/or below the mesh traces) 

so that the entire touch region is able to sense a touch at the region, either at the icon 

(where the mesh traces are established) or at either side or adjacent to the icon (where the 

solid or less-meshed trace or traces is/are established). 

[00140] The pattern or thickness of the traces and thickness of the gaps between the traces 

is selected to provide sufficient light to pass therethrough for backlighting the icons of the 

applique while also providing sufficient conductivity and thus sensing sensitivity so as to be 

able to sense or detect a touch or proximity at the respective touch pad or input when a 

person's finger approaches and/or touches the appropriate location at the touch area of 

the reflective element. Other than the areas of the traces that cross the graphics or icons, 

the areas or portions of the solid or continuous traces are disposed a selected distance 

from the graphics (such as about 0.5 mm or thereabouts), to allow for positioning and size 

tolerancing of the graphics at the respective touch sensor. The substrate may comprise 

any suitable substrate, such as an FR408 board material (such as a board having a 

thickness of around 5 mil or thereabouts), with no UV blockers or dyes to reduce the light 

transmission through the substrate and to reduce shifting of color. Such an FR408 

material allows for a thin, flexible circuit board or substrate that may be substantially 

transparent due to its thin construction. 

[00141] Optionally, it is envisioned that the electrically conductive traces may be established 

directly at the rear surface of the glass mirror substrate so as to obviate the need for a 
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separate circuit element or board or the like. Optionally, although shown and described as 

opaque electrically conductive material, it is envisioned that the conductive material of the 

sensors may comprise a clear or substantially transparent conductive material or coating 

(such as an ITO coating or the like) established at the circuit element or substrate or at the 

glass surface of the mirror substrate. In such an application, the transparent conductive 

traces need not include the mesh traces and may comprise a solid or less-meshed or non­

meshed conductive trace at the touch sensitive region or zone, whereby the transparent 

conductive trace is used to sense the presence of a person's finger or touch at the touch 

zone, while allowing for light to pass therethrough to illuminate or back light the respective 

icon at the applique or at the front substrate of the mirror reflective element (such as an 

icon established through an opaque coating at the rear surface of the mirror substrate and 

at the touch sensor region of the reflective element). 

[00142] The mesh traces or trace portions facilitate increasing the sensor pad surface area, 

[00143] 

while locating the sensor directly behind the respective icon that the user will be touching, 

and allows for increasing the size of the icons without hurting the touch or proximity 

sensitivity of the sensor or sensors. The sensors and electrically conductive traces may be 

more sensitive at the continuous trace regions around the icons, but the patterned traces 

provide sufficient sensing sensitivity at the icons. Generally, it is desirable to provide gaps 

that are small or relatively small to limit or substantially preclude any shadowing effect at 

the applique when the sensor and icon are backlit. 

The electrically conductive traces of the user inputs or touch sensor pads may 

comprise any suitable conductive material, such as copper traces or the like. For example, 

the copper traces may be established at a front surface of the sensor substrate at each of 

the sensing areas or pads, with electrical connectors or pads established at the sensor 

substrate (such as also at the front surface of the substrate or at the rear of the substrate) 

for electrically connecting (such as via soldering connectors or wires thereto) to the 

circuitry of the printed circuit board or circuit element of the mirror assembly when the 

mirror is assembled. Optionally, other suitable conductive materials may be used for the 

conductive traces, such as, for example, any suitable conductive metallic material or the 

like. Optionally, the conductive traces may comprise a transparent conductive material 

(such as indium tin oxide (ITO) or the like) or may comprise silver nanowires or conductive 

films with silver nanowires disposed or established therein or the like. Such conductive 
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[00144] 

[00145] 

films may be used in the FPC (flexible printed circuit) construction (whereas some 

transparent conductive coatings (such as ITO or the like) are not highly suitable for flexible 

substrate applications) to establish a transparent conductor, and such conductive films 

may be substantially transparent to allow light to pass therethrough, while providing 

sufficient sensitivity to the touch sensor or sensor pad. Optionally, the sensor substrate 

may comprise a substrate with holes or apertures at the icon areas, and with metallic 

conductive traces (such as copper or the like) disposed and extending across or spanning 

the holes or apertures to provide sensitivity at the holes in the substrate while the holes 

allow for light to pass through the substrate (which, in such an embodiment, may comprise 

a generally opaque or non-light transmitting substrate). The applique may provide a 

diffusing feature as well, particularly in applications where light passes through a hole in 

the sensor substrate or where the sensor substrate is substantially clear or transparent. 

Optionally, it is envisioned that the touch sensors may comprise a transparent conductive 

coating or layer (such as an ITO layer) that wraps around from the rear surface of the 

mirror substrate to and partially over the front surface of the mirror substrate, such that the 

capacitive touch sensors may be established at the front surface of the mirror reflective 

element (and anywhere at the front surface of the mirror reflective element, such as at a 

peripheral region of the reflective element or a generally central region of the reflective 

element). 

Optionally, the back lighting device may comprise individual light emitting diodes 

disposed at or behind and generally aligned with the patterned traces and the applique 

icons so that light emanating from an individual light emitting diode passes through the 

translucent substrate and through the gaps in the respective patterned conductive traces 

and through the respective icon for viewing by a person viewing the mirror reflective 

element. It is envisioned that other lighting devices may be used, such as side lighting 

light pipes or the like that light or illuminate the applique icons from the side of the 

applique, whereby light need not pass through the sensor substrate. However, the direct 

lighting or back lighting of the present invention provides enhanced lighting or backlighting 

at the icons and, thus, provides enhanced visibility and discernibility of the icons during 

high ambient lighting conditions. 

Thus, the mirror assembly 10 provides a touch or input area 21 at a lower region of 

the electro-optic reflective element (but it could be elsewhere around or at the reflective 
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[00146] 

element, such as a side region or upper region of the reflective element) and at a region 

that is devoid of conductive coatings at the surfaces of the front and rear substrates of the 

electro-optic reflective element 14 (and devoid of the rear substrate itself so that the touch 

sensor is disposed to the rear of the front substrate and at a cutaway region of the rear 

substrate). As shown in FIG. 1, the icons of the applique 28 are viewable at the touch area 

21. In the illustrated embodiment, the icons are white and thus may have enhanced 

viewability at the opaque applique. Optionally, the inputs may be continuously backlit or 

may be episodically backlit (such as when the vehicle is initially turned on or when a door 

opens or when the interior lights of the vehicle are activated or the like) to enhance 

viewability of the inputs so the user can readily see them and discern them. Optionally, the 

individual user input or touch pad may be backlit when it is actuated to provide a 

confirmation of the touch being detected by the user input sensor and circuitry. Optionally, 

and with reference to FIG. 2, the icons 22a, 22b, 22c, at or near the user input area 21 

may be backlit in response to a respective user input being actuated or touched (to provide 

confirmation to the user that the touch was detected and the feature was actuated) and/or 

the icons 22a, 22b, 22c, 22d may be backlit in response to other inputs or signals. 

Thus, the icons may be backlit or illuminated or activated in response to the user 

touching or actuating a respective one of the user inputs. The icons may remain 

illuminated for a period of time after actuation (such as a selected time period following 

actuation of the respective touch sensor) or may be deactivated responsive to an input or 

triggering event. For example, the mirror assembly circuitry may be in communication with 

a vehicle bus or network bus of the vehicle, and the icon or icons may be activated 

responsive to a user's touch or input, and may be deactivated responsive to a vehicle 

system or function that is communicated to the mirror circuitry via the network bus of the 

vehicle. For example, the icon or icons may be activated and may remain activated until 

the vehicle speed reaches a threshold level (such as until the forward speed of travel of 

the vehicle reaches, for example, about 5 mph or about 8 mph or thereabouts). Such 

vehicle speed information may be provided via the vehicle bus to allow the icons or 

indicators to be activated and to remain activated during times when a user may be looking 

at the mirror for a prolonged period of time (such as when the vehicle is stopped or barely 

moving), and thus avoids the potential annoyance to the user of the icons being 

deactivated too soon. 
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[00147] 

[00148] 

In the illustrated embodiment, reflective element assembly 14 includes indicia 

formed or established at the user inputs or individual touch pads to indicate to the user 

what the function of the respective user input is so the user is invited to touch the 

appropriate area of the touch area or region of the reflective element to activate/control 

that function. For example, the indicia and user inputs may be established for a telematics 

system of a vehicle, such as an ONST AR® system or the like. One of the indicia or icons 

21 a thus may indicate that a respective or corresponding user input or touch pad 20a is for 

initiating a telephone call or the like, while another of the indicia or icons 21 b may indicate 

that a respective or corresponding user input or touch pad 20b is for connecting the vehicle 

communication system or telematics system to a remote service or the like, and another of 

the indicia or icons 21 c may indicate that a respective or corresponding user input or touch 

pad 20c is for connecting the vehicle communication system or telematics system to an 

emergency response system or the like. Thus, the user may readily recognize the 

functions associated with the user inputs and may be invited to touch the appropriate 

location of the front surface of the reflective element to activate/control the selected or 

desired function. 

Optionally, other forms of input icons (such as of applique 28) and display icons 

(such as of applique 40) may be provided or implemented depending on the particular 

application of the mirror assembly. For example, and with reference to FIG. 13, the user 

input icons 21 a', 21 b', 21 c' may be backlit or illuminated in different colors (such as white 

and/or red and/or blue or the like), or, and with reference to FIG. 14, the user input icons 

21 a", 21 b", 21 c" may comprise other designs or configurations, depending on the 

particular application and desired appearance of the mirror assembly. Although shown as 

providing three user inputs for a telematics system (such as ONSTAR®), clearly the user 

inputs and icons of the mirror assembly may be provided for control or adjustment or 

actuation of other functions or features, such as for other types of telematics systems 

(such as for Li-CONNECT™ telematics systems and/or the like), while remaining within the 

spirit and scope of the present invention. 

[00149] Thus, the touch element or circuit element provides touch pads or touch sensors 

that are ergonomically and readily accessible by the driver simply touching or approaching 

the touch zone of the mirror reflective element and thus the sensor element behind the 

mirror reflective element. Optionally, the touch sensors may comprise any suitable touch 
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sensing or proximity sensing means, such as, for example, capacitive touch technology, 

infrared (IR) touch technology, ALSENTIS™ touch systems technology, capacitive sensing 

technology, field effect technology, HSS technology and/or the like, depending on the 

particular application of the mirror assembly and user inputs or touch/proximity sensors. 

[00150] The applique or appliques may be disposed at or established behind the reflective 

[00151] 

element to render covert the touch sensor and circuit element. Optionally, the applique or 

appliques may comprise a darkened or opaque applique or may comprise a reflective 

applique (that may match or substantially match the spectral reflectance of the mirror 

reflector as viewed by the driver of the vehicle so that the applique is not readily 

discernible to a person viewing the mirror reflective element when the mirror assembly is 

normally mounted in the vehicle) that is substantially reflective and partially transmissive of 

visible light so that the circuit element is rendered covert behind the applique. 

As shown in FIGS. 1 and 2, the mirror assembly is configured and constructed so 

as to function as a human machine interface (HMI) for an ONSTAR® telematics system 

available from General Motors of Detroit, Mich. In the illustrated embodiment, the mirror 

assembly is configured and constructed so as to be readily recognizable and usable by 

General Motors' customers that are familiar with or used to interfacing with ONSTAR® via 

conventional mirror-bezel mounted buttons or the like, such as described in U.S. Pat. No. 

6,329,925; 7,308,341 and/or 7,289,037, which are hereby incorporated herein by reference 

in their entireties. The individual icons thus may be the shape and color associated with 

and expected for known ONSTAR® icons of conventional vehicle applications. Optionally, 

and such as for white icons as described above, the icons may be backlit via a colored 

illumination source to provide a desired color touch icon at the touch area. For example, 

and with reference to FIG. 13, icon 21 b' may be backlit or illuminated blue and icon 21 c' 

may be backlit or illuminated red (or other selected color), such as by a blue or red light 

emitting diode disposed to the rear of the reflective element, and/or such as by a blue or 

red colored (or other selected color) mask, tape, light transmitting applique and/or the like 

disposed at the reflective element. During normal use of the mirror assembly, the touch 

pad may be low level illuminated, such as via use of, for example, a white light-emitting 

LED (or other suitable color) backlighting the touch pad. When the driver then touches at 

or has his or her finger approximately closely to the touch pad, the intensity of the 

backlighting LED (backlighting the touch pad) may substantially increase to acknowledge 
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the driver's touch thereat or approach thereto, and concurrently (and after an appropriate 

debounce to avoid inadvertent triggering) the display icon illumination intensity may also 

increase or may be actuated to acknowledge/confirm the user's touch at the touch pad. 

When the phone conversation or event is to be concluded, the driver may retouch the 

touch pad, whereupon the LED may again increase in intensity to acknowledge the 

touch/approach at the touch pad, and concurrently (and after an appropriate debounce to 

avoid inadvertent triggering) the icon illumination intensity may also increase to 

acknowledge/confirm the user's touch at the touch pad. 

[00152] Optionally, the icons may comprise white icons that are viewable as white when the 

[00153] 

backlighting element is unpowered, and when they are backlit, the backlighting elements 

operate to backlight with white, blue, and red LEDs to give the respective icons 21 a', 21 b', 

21 c' colors that confirm the actuation or operation. The display icons in the dimming area 

may be activated or backlit in response to a sensing by a respective user input. Optionally, 

the display icons (such as display icons 22a", 22b", 22c" of FIG. 14) may be backlit at 

vehicle startup (or when a vehicle door is opened or key fob is actuated or the like, or 

otherwise when one or more interior lights is/are activated), and may then fade out. 

Optionally, and as shown in FIG. 14, the mirror assembly may include a fault indicator 22d" 

(such as an "On!" fault indicator of an ONSTAR® system or the like) that is backlit or 

illuminated or actuated responsive to a fault detection or the like. 

Thus, the mirror assembly may include icons established at the primary reflective 

surface or area of the reflective element, while the user inputs or touch sensors or buttons 

may be accessed at a lower region of the mirror assembly beyond and below and separate 

from the EC-active or principal reflecting region of the reflective element. Such a 

construction avoids or reduces fingerprints or smudges at the outermost glass surface of 

the reflective element at the principal reflecting region. The icons comprise display on 

demand type icons or displays and thus are viewable through the mirror reflector and are 

discernible to a driver viewing the reflective element when the icons are backlit or 

illuminated, and may be substantially not discernible when not backlit or illuminated. 

Optionally, a "fault" icon (that indicates to the driver of the vehicle when an error or fault is 

detected in the telematics system, such as ONSTAR® or Li-CONNECT™ or the like, or 

when the telematics system or user input or touch system is not functioning properly) may 
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be disposed at the primary reflective area and may be viewable through the mirror reflector 

when backlit (thus providing a display on demand type of display for the fault icon). 

[00154] Optionally, and such as described in PCT Application No. PCT/US2011 /056295, 

[00155] 

filed Oct. 14, 2011 and published Apr. 19, 2012 as International Publication No. WO 

2012/051500, and/or PCT Application No. PCT/US10/51741, filed Oct. 7, 2010 and 

published Apr. 14, 2011 as International Publication No. WO 2011 /044312, which are 

hereby incorporated herein by reference in their entireties, in order to limit or avoid 

accidental actuations of one or more of the touch pads or capacitive sensors disposed at 

and behind the perimeter region of the mirror reflective element when the user is otherwise 

touching the front surface of the mirror reflective element, such as when wiping or washing 

the first or front surface of the reflective element or when adjusting the mirror to adjust the 

rearward field of view at the mirror, it is envisioned that the mirror assembly may include 

an additional touch or proximity sensitive sensor or switch or means, such as an additional 

capacitive switch or the like, that is disposed at or behind a portion of the reflective 

element or behind the rest of the reflective element, such as behind the entire or 

substantially the entire viewing area of the mirror reflective element (such as behind the 

entire or substantially the entire electro-optically dimmable area of an electro-optic mirror 

reflective element or cell). Thus, if the surface of the reflective element at the main viewing 

or dimming region is being contacted or elsewhere remote from the touch sensor regions, 

further contact at or near the user input or touch sensor input regions (such as at the lower 

perimeter region and such as where the icons or graphics are disposed) may be ignored 

by the touch sensor system. Thus, the system would recognize and respond to a user's 

touch at one of the touch sensors when the system did not at the same time receive an 

indication that another region or regions of the mirror reflective element were also being 

touched by the user (since such multiple touching areas would be indicative of the user 

cleaning or wiping the reflective element surface or otherwise adjusting the mirror 

assembly and reflective element). 

The reflective element 14 and mirror casing 12 are adjustable relative to the 

mounting arm or pivot assembly 18 (FIG. 6) to adjust the driver's rearward field of view 

when the mirror assembly is normally mounted at or in the vehicle. The mirror assembly 

includes a socket or pivot mount that may receive a ball member of a mounting arm of the 

pivot assembly or mounting structure 18, such as a double pivot or double ball mounting 
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[00156] 

structure or a single pivot or single ball mounting structure or the like (such as a pivot 

mounting assembly of the types described in U.S. Pat. Nos. 6,318,870; 6,593,565; 

6,690,268; 6,540,193; 4,936,533; 5,820,097; 5,100,095; 7,249,860; 6,877,709; 6,329,925; 

7,289,037; 7,249,860 and/or 6,483,438, and/or U.S. patent application Ser. No. 

11 /226,628, filed Sep. 14, 2005 and published Mar. 23, 2006 as U.S. Pat. Pub. No. US-

2006-0061008, and/or PCT Application No. PCT/US2010/028130, filed Mar. 22, 2010, 

which are hereby incorporated herein by reference in their entireties). The mounting 

assembly may have a ball or socket element mounted to or attached to or established at a 

mirror attachment plate or backing plate (which may optionally include or incorporate 

circuitry thereat or thereon) that is attached at the rear surface of the mirror reflective 

element (optionally with a mirror casing disposed over or receiving the attachment plate or 

with a cap portion of a mirror assembly attaching to the backing plate or the like, such as 

by utilizing aspects of the mirror assemblies described in U.S. Pat. No. 7,289,037, which is 

hereby incorporated herein by reference in its entirety), or the mounting assembly may 

have a ball or socket element mounted to or attached to or established at a portion of the 

mirror casing (or to an attachment element disposed at or in the mirror casing), where the 

ball or socket or pivot joint element pivotally attaches to a mounting arm or mounting 

structure that attaches to an interior portion of the vehicle, such as an inner surface of the 

vehicle windshield or the like. 

In the illustrated embodiment, mounting assembly 18 comprises a double-ball or 

double-pivot mounting assembly whereby the reflective element and casing are adjustable 

relative to the vehicle windshield (or other interior portion of the vehicle) about a pair of 

pivot joints. Mounting assembly 18 includes a base portion or mounting base and a 

mounting arm, with the reflective element 14 and mirror casing 12 pivotally mounted at one 

end of mounting arm about a mirror ball pivot joint (such as a ball and socket joint or the 

like at the rear of the attachment plate) and the mounting arm pivotally mounted at the 

mounting base at the other end of the mounting arm about another or second mirror ball 

pivot joint (such as a ball and socket joint or the like) that allows for a driver of the vehicle 

to which mirror assembly 10 is mounted to adjust the reflective element to adjust the 

rearward field of view of the driver. Optionally, the mounting assembly may comprise other 

types of mounting configurations, such as a single-ball or single-pivot mounting 
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[00157] 

[00158] 

configuration or the like, while remaining within the spirit and scope of the present 

invention. 

In the illustrated embodiment, the mounting base is configured to be attached to an 

interior surface of a vehicle windshield (such as to a mounting button or attachment 

element adhered to the interior surface of the vehicle windshield). The mounting base may 

be mounted to a mounting button or attachment element at the vehicle windshield via a 

breakaway mounting construction, such as by utilizing aspects of the mounting 

constructions described in U.S. Pat. Nos. 5,820,097 and/or 5,100,095, which are hereby 

incorporated herein by reference in their entireties. The mounting arm may comprise a 

molded (such as injection molded) polymeric mounting arm or may be otherwise formed, 

depending on the particular application of the mirror assembly (and may utilize aspects of 

the mounting assemblies described in U.S. Pat. Nos. 6,318,870; 6,593,565; 6,690,268; 

6,540,193; 4,936,533; 5,820,097; 5,100,095; 7,249,860; 6,877,709; 6,329,925; 7,289,037; 

7,249,860 and/or 6,483,438, and/or U.S. patent application Ser. No. 11 /226,628, filed Sep. 

14, 2005 and published Mar. 23, 2006 as U.S. Pat. Pub. No. US-2006-0061008, and/or 

PCT Application No. PCT/US2010/028130, filed Mar. 22, 2010, which are hereby 

incorporated herein by reference in their entireties). 

The mirror assembly may comprise any suitable construction, such as, for example, 

a mirror assembly with the reflective element being nested in the mirror casing and with 

the mirror casing having a curved or beveled perimeter edge around the reflective element 

and with no overlap onto the front surface of the reflective element (such as by utilizing 

aspects of the mirror assemblies described in U.S. Pat. Nos. 7,255,451; 7,289,037; 

7,360,932 and/or 8,049,640, and/or U.S. patent applications, Ser. No. 12/900,063, filed 

Oct. 7, 2010, now U.S. Pat. No. 8,277,059; and/or Ser. No. 12/752,305, filed Apr. 1, 2010, 

now U.S. Pat. No. 8,529,108, or such as a mirror assembly having a rear substrate of an 

electro-optic or electrochromic reflective element nested in the mirror casing, and with the 

front substrate having curved or beveled perimeter edges, or such as a mirror assembly 

having a prismatic reflective element that is disposed at an outer perimeter edge of the 

mirror casing and with the prismatic substrate having curved or beveled perimeter edges, 

such as described in U.S. Des. Pat. Nos. D633,423; D633,019; D638,761 and/or 

D647,017, and/or PCT Application No. PCT/US2010/032017, filed Apr. 22, 2010 and 

published Oct. 28, 2010 as International Publication No. WO 2010/124064, and/or PCT 
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[00159] 

Application No. PCT/US10/51741, filed Oct. 7, 2010 and published Apr. 14, 2011 as 

International Publication No. WO 2011 /044312, and/or PCT Application No. 

PCT/US2011 /056295, filed Oct. 14, 2011 and published on Apr. 19, 2012 as International 

Publication No. WO 2012/051500, which are hereby incorporated herein by reference in 

their entireties (and with electrochromic and prismatic mirrors of such construction are 

commercially available from the assignee of this application under the trade name 

INFINITY™ mirror). 

In the illustrated embodiment, the interior rearview mirror assembly is designed and 

constructed as an electrochromic mirror assembly having a front glass substrate, and, 

such as shown in FIG. 4, with the front glass substrate of the electrochromic laminate 

element being constructed with its first surface/outermost perimeter edges slanted or 

beveled or rounded or the like, such as shown/described in U.S. Des. Pat. Nos. D633,423; 

D633,019; D638,761 and/or D647,017, and/or PCT Application No. PCT/US2011 /056295, 

filed Oct. 14, 2011 and published Apr. 19, 2012 as International Publication No. WO 

2012/051500, and/or PCT Application No. PCT/US2010/032017, filed Apr. 22, 2010 and 

published Oct. 28, 2010 as International Publication No. WO 2010/124064, and/or PCT 

Application No. PCT/US10/51741, filed Oct. 7, 2010 and published Apr. 14, 2011 as 

International Publication No. WO 2011 /044312, which are hereby incorporated herein by 

reference in their entireties, in order to obviate/avoid a sharp edge at the front or outermost 

perimeter surface of the mirror reflective element and mirror assembly that could 

potentially hurt/injure an occupant of a vehicle equipped with the interior rearview mirror 

assembly during an accident. 

[00160] The mirror casing 12 may comprise any suitable mirror casing, and may comprise a 

plastic or polymeric molded casing or housing. Optionally, for applications where the 

perimeter edge region of the front substrate of the mirror reflective element 14 is curved 

and exposed (such as described in PCT Application No. PCT/US2011/056295, filed Oct. 

14, 2011 and published Apr. 19, 2012 as International Publication No. WO 2012/051500, 

and/or PCT Application No. PCT/US2010/032017, filed Apr. 22, 2010 and published Oct. 

28, 2010 as International Publication No. WO 2010/124064, and/or PCT Application No. 

PCT/US10/51741, filed Oct. 7, 2010 and published Apr. 14, 2011 as International 

Publication No. WO 2011 /044312, which are hereby incorporated herein by reference in 

their entireties), the mirror casing 12 may comprise a metallic finish or high gloss finish or 
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textured finish or the like at least at the forward portion that abuts the rear of the front 

substrate (or the rear of a prismatic substrate for prismatic mirror applications). The 

curved or contoured or sculpted finished or polished perimeter regions of the reflective 

element in such applications appear reflective due to the perimeter band disposed at the 

rear surface of the front substrate of an electrochromic (or due to the reflector coating at 

the rear surface of a prismatic reflective element). Thus, it is desirable to form the exterior 

surface of the mirror casing (at least at or near the forward edge region of the mirror casing 

that abuts the rear surface of the reflective element substrate) with a finished surface to 

provide an enhanced aesthetic appearance immediately adjacent and to the rear of the 

curved transition surface of the reflective element. For example, the mirror casing may be 

painted or in-mold decorated to create or establish a desired finish or appearance around 

the forward perimeter region of the casing so as to provide a continuity of appearance at 

the interface or junction of the mirror casing and reflective element. For example, with an 

in-mold film approach, the mirror casing may have a reflective appearance or a brushed 

metallic appearance (such as brushed stainless steel or brushed nickel appearance). 

Optionally, for example, the mirror casing may comprise an in-mold paint, or the mirror 

casing may be painted, such as via a high gloss paint and such as in a similar manner as 

an exterior rearview mirror assemblies, to provide the desired color or appearance. 

Optionally, the mirror casing may be colored and the mirror mounting assembly may also 

be colored, or they may be powder coated grey or black or the like, so as to provide a 

generally uniform appearance. Optionally, the mirror casing may be formed to have an all 

around metallic appearance, or may be formed to have a particular finish or texture (such 

as stippling or patterns or the like formed or established at the outer surface of the mirror 

casing) impacted or established at the casing, and the textured casing may also be 

decorated or painted or the like to provide the desired appearance. Thus, the mirror 

casing may be formed or processed to provide an affirmative carryover of the high gloss / 

reflective appearance of the exposed polished curved transition surface of the glass 

substrate of the reflective element to the exterior surface of the mirror casing at least 

around and along the mirror casing at the junction of the reflective element and mirror 

casing and at least immediately rearward of the junction of the reflective element and 

mirror casing. Optionally, the perimeter regions of the mirror casing may be reduced in 

size/depth so that the casing may be generally not viewable at the rear perimeter of the 

41 

Motherson Innovations v. Magna Mirrors 
Motherson Exhibit 1007, Page 88



[00161] 

[00162] 

glass substrate when the mirror assembly is normally mounted in a vehicle and normally 

viewed by a driver of the vehicle. 

Although shown as an electrochromic mirror application, it is envisioned that such 

touch elements may be suitable for prismatic mirror constructions as well, while remaining 

within the spirit and scope of the present invention. For example, the user inputs and 

iconistic touch pads or display areas discussed above may be suitable for use in a 

prismatic interior rearview mirror assembly, while remaining within the spirit and scope of 

the present invention. For example, and with reference to FIGS. 25 and 26A-C, a 

prismatic interior rearview mirror assembly 210 may include a mirror casing 212, a 

reflective element (such as reflective element 214, discussed above) and toggle 

mechanism 217 and user inputs 220, such as user inputs disposed behind the reflective 

element. The user inputs 220 and circuit element 224 are disposed behind associated 

icons 221 a, 221 b, 221 c, and the icons may be formed at a darkened applique 228 (which 

may optionally be adhered to the circuit element via an adhesive 238), such that 

fingerprints and/or smudges at the touch areas may be less visible/discernible. The icons 

may be backlit via one or more light emitting diodes 248 or the like at a circuit element or 

board 246. The reflective element 214 is attached or adhered at an attachment plate 244, 

such as via a foam tape or adhesive tape 242 or the like. The user inputs and touch 

sensors and mirror assemblies may be otherwise similar to the mirror assemblies 

discussed above, such that a detailed discussion of the mirror assemblies need not be 

repeated herein. Optionally, display icons of a second applique (not shown in FIGS. 25 

and 26A-C) may be disposed above the user inputs 220 and touch area 221 and may be 

illuminated or backlit so as to be displayed on demand for viewing through the reflective 

element and through the mirror reflector of the prismatic reflective element, such as when 

a respective one of the user inputs is actuated by the driver of the vehicle. 

In the illustrated embodiment, and as shown in FIG. 26C, mirror assembly 210 

includes a rubber or silicone or elastomeric or resilient gasket or pad 241, which is 

disposed at the rear of the touch sensor 224 and between the touch sensor 224 and the 

attachment plate 244 when the mirror assembly is assembled together. The gasket 241 is 

formed with apertures that generally align with the illumination sources 248 and the user 

inputs 220a, 220b, 220c to allow light to pass therethrough, and the gasket 241 also 

includes apertures that receive the electrical connectors 225 of the touch sensor, such as 
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[00163] 

[00164] 

in a similar manner as discussed above. Thus, when the connectors 225 (such as a multi­

pin socket type of connector) are received in the apertures of the gasket, electrical 

connection may be made (via insertion of pins or terminals at the circuit board 246 into the 

respective sockets of the connectors 225) as the touch sensor and reflective element are 

attached at the attachment plate. The gasket 241 comprises a compressible or resilient 

material that, when the reflective element and touch sensor are attached at the attachment 

plate, presses the applique 228 and sensor 224 against the rear glass surface of the 

prismatic reflective element so that the applique is substantially flat against the glass and 

there is reduced air at the applique and sensors. 

In the illustrated embodiment, the indicia or icons 221 a, 221 b, 221 c and associated 

user inputs are provided for a telematics system of a vehicle, such as an ONST AR® 

system or the like. One of the indicia 221 a thus may indicate that a respective or 

corresponding user input or touch pad is for initiating a telephone call or the like, while 

another of the indicia 221 b may indicate that a respective or corresponding user input or 

touch pad is for connecting the vehicle communication system or telematics system to a 

remote service or the like, and another of the indicia 221 c (such as a red cross or an 

"SOS" icon or the like) may indicate that a respective or corresponding user input or touch 

pad is for connecting the vehicle communication system or telematics system to an 

emergency response system or the like. Thus, the user may be readily recognize the 

functions associated with the user inputs and may be invited to touch the appropriate 

location of the front surface of the reflective element to activate/control the selected or 

desired function. In the illustrated embodiment, the indicia or icons may be established at 

an applique that is disposed behind a window or area with a background color that 

demarcates or distinguishes the window or area from the principal reflecting area of the 

reflective element (such as, for example, a grey background color or the like). 

The prismatic mirror assembly may be mounted or attached at an interior portion of 

a vehicle (such as at an interior surface of a vehicle windshield) via any suitable mounting 

means, and the reflective element may be toggled or flipped or adjusted between its 

daytime reflectivity position and its nighttime reflectivity position via any suitable toggle 

means, such as by utilizing aspects of the mirror assemblies described in U.S. Pat. Nos. 

6,318,870 and/or 7,249,860, and/or U.S. Publication No. US-2010-0085653, published 

Apr. 8, 2010, which are hereby incorporated herein by reference in their entireties. 
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Optionally, the interior rearview mirror assembly may include circuitry therein (such as at a 

printed circuit board or the like disposed within the mirror casing, and electrical connection 

to the circuitry may be made via an electrical lead or connector of a wiring harness of the 

vehicle. Optionally, the electrical connector may be received through the mirror casing and 

through an aperture established through the toggle element, such as by utilizing aspects of 

the mirror assemblies described in U.S. Pat. No. 5,798,688 and/or U.S. Publication No. 

US-2010-0085653, published Apr. 8, 2010, which are hereby incorporated herein by 

reference in their entireties. 

[00165] The icons and associated touch or proximity sensors of the mirror assemblies of the 

present invention may be used as the actual switch and may utilize multiple technologies. 

Optionally, for example, the touch proximity sensor may utilize capacitive touch 

technology, IR touch technology, ALSENTIS™ touch systems technology, capacitive 

sensing technology, field effect technology, HSS technology and/or the like, depending on 

the particular application of the mirror assembly and user inputs or touch/proximity 

sensors. For example, the touch sensor may detect when an electrically conductive object 

or material enters an electric field at or near the sensor. The sensor, responsive to a 

voltage applied thereto, may generate an electric field that may emanate through the glass 

substrate of the mirror reflective element, and when a conductive object or material enters 

the field, the sensor detects the change and generates an output signal indicative of the 

detected touch or proximity of the object or finger. Optionally, and desirably, the sensor 

may provide a digital output indicative of the sensing of the object or touch. Optionally, 

and desirably, the touch sensors may be operable over wide temperature ranges, such as 

between, for example, -40 and+ 120 degrees C, making it suitable for automotive 

applications. 

[00166] Within the scope of the present invention, various touch or proximity technologies, 

including surface capacitance touch, projection (projected) capacitance touch, resistive 

touch, infrared (IR) touch (where an IR beam or the like is interrupted and/or sensed), 

surface acoustic wave (SAW) touch, and close field effect touch, as are commonly known 

in the touch sensor art. Such touch sensors may utilize aspects of the user input systems 

described in U.S. Pat. No. 8,154,418 and/or PCT Application No. PCT/US2011 /056295, 

filed Oct. 14, 2011 and published Apr. 19, 2012 as International Publication No. WO 

2012/051500, and/or PCT Application No. PCT/US10/51741, filed Oct. 7, 2010 and 
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published Apr. 14, 2011 as International Publication No. WO 2011 /044312, U.S. Pat. No. 

7,360,932 and/or U.S. patent applications, Ser. No. 12/091,525, filed Apr. 25, 2008 and 

published Jan. 15, 2009 as U.S. Pat. Pub. No. US-2009-0015736; Ser. No. 11 /239,980, 

filed Sep. 30, 2005 and published Jun. 15, 2006 as U.S. Pat. Pub. No. US-2006-0125919; 

and/or Ser. No. 12/576,550, filed Oct. 9, 2009 and published Apr. 15, 2010 as U.S. Pat. 

Pub. No. US-2010-0091394, which are hereby incorporated herein by reference in their 

entireties. 

[00167] Optionally, the user inputs or touch sensors of an electro-optic or prismatic mirror 

[00168] 

assembly may comprise reconfigurable user inputs, such that in one situation or setting, 

the user inputs provide one feature or function (or set of features or functions, such as, for 

example, for control and operation of a telematics system) and in another situation or 

setting, the user inputs provide a second different feature or function (or set of features or 

functions, such as, for example, for control and operation of a universal garage door 

opening system, such as a vehicle based garage door opening system of the types 

described in U.S. Pat. Nos. 6,396,408; 6,362,771; 7,023,322 and/or 5,798,688, which are 

hereby incorporated herein by reference in their entireties). Thus, when the system is set 

for one type of operation, a person touching a particular area of the touch sensitive region 

of the mirror reflective element assembly may actuate a particular or selected function, and 

when the system is set for another type of operation, a person touching the same 

particular area of the touch sensitive region of the mirror reflective element assembly may 

actuate a different function. For example, and with reference to FIG. 1, when the 

telematics function is selected for the user inputs 21 a, 21 b, 21 c, actuation of the user 

inputs controls the telematics system in accordance with the indicator displayed at the 

respective user input or touch region. When it is desired to control, for example, a garage 

door opener of the vehicle, the user may actuate or toggle a selection input or touch 

sensor (not shown), whereby the operation of the user inputs 21 a, 21 b, 21 c is changed or 

reconfigured to control the garage door opener of the vehicle, so that when, for example, a 

user presses input 21 a, the garage door opener system generates the appropriate signal 

for opening the garage door that is associated with that input. 

The user inputs thus may be selected or toggled for other features or functions to 

provide multiple functions at the mirror assembly with only a small number (such as three 

or four) of user inputs or touch sensors. The functions of the user inputs may be selected 
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[00169] 

by the user, such as via actuation of another user input or toggle or switch (such as a 

fourth user input or touch sensor (not shown) in FIG. 1 ), whereby the user may toggle 

between the two (or more) sets of functions associated with the user inputs or touch 

sensors. Thus, for example, a single reconfigurable user input or sensor may be disposed 

at each touch region, whereby the user inputs may be reconfigured to provide a selected 

or appropriate output via actuation of a selection input or toggle switch or the like (such as 

responsive to an additional or fourth button or input or switch/toggle). Optionally, each of 

the touch sensitive regions may comprise or may be associated with two (or more) 

separate and distinct inputs or sensors disposed at each touch location, whereby the 

operation of a selected one of the separate inputs or sensors may be selected or 

controlled via actuation of a selection input or toggle switch or the like (such as responsive 

to actuation of an additional or fourth button or input or switch/toggle). 

Optionally, the selection or toggle function may be achieved via appropriate 

actuation of one or more of the reconfigurable user inputs. For example, a user may press 

and hold one of the existing inputs for a period of time (or may press/actuate the user input 

or sensor a predetermined number of times (such as two or more actuations within one 

second (or more or less) or the like) to change/reconfigure the functions of the user inputs, 

or the user may press a predetermined combination of inputs or sensors at one time to 

change/reconfigure the functions of the user inputs. 

[001101 Optionally, the backlit icons 22a, 22b, 22c (FIG. 2) may be changed to show or 

indicate the selected function of the respective user input or touch sensor, so that the user 

is cognitively aware of the function of the user inputs when the user is actuating one or 

more of the user inputs. Optionally, the backlighting of the user inputs may be changed to 

indicate the different functions of the user inputs. For example, when backlit in white or 

other color, the inputs may operate to control the telematics system, but when backlit in 

red or other color, the inputs may operate to control the garage door opener system (or 

other system or accessory of the vehicle). In such an application, the icons at the user 

inputs may be generic so that the color or appearance change (in response to the selected 

function or functions) is readily perceived and understood by the user. Optionally, two 

icons may be provided for each user input, with one icon representing the telematics 

function of the user input and illuminating when the respective user input is actuated when 

the user inputs are in the telematics mode, and another icon (which may be disposed 
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above or below the first icon or to either side of the first icon, but still generally above the 

respective user input) representing the garage door opening function (or other function) of 

the user input and illuminating when the respective user input is actuated when the user 

inputs are in the garage door opener mode (or other mode). 

[00171] Thus, the present invention may provide multiple controls or functions of the user 

[00172] 

inputs or sensors at a reduced cost and at a reduced size (by avoiding having to add 

additional touch sensors and associated circuitry for six or nine (or more or less) control 

features). It is envisioned that the telematics functions of the user inputs would be the 

default function, and the icons may reflect the appropriate telematics function for the 

respective inputs or sensors. Optionally, if the telematics system is not used (such as 

when a user or vehicle owner does not subscribe to the system or does not renew their 

subscription), the system may be reconfigurable to allow the user select and set the 

garage door opener function (or other function) as the default function of the user inputs or 

touch sensors. The mirror assembly and user input system thus is able to switch between 

two (or more) features while utilizing the same three (or more or less) user inputs or touch 

sensors or buttons. 

Other mirror and user input designs or configurations may be contemplated for a 

mirror assembly that incorporates touch sensors or proximity sensors in accordance with 

the present invention. For example, the mirror assembly may include a plastic molding 

that comprises a portion that (a) abuts a circumferential edge of the mirror glass substrate 

(such as the front glass substrate of an electrochromic mirror reflective element or a glass 

prism of a prismatic mirror reflective element) and (b) has an outer curved surface that 

extends from generally adjacent to a first surface of the glass substrate and that may lack 

a sharp edge, such as described in U.S. Pat. Nos. 7,255,541; 7,289,037; 7,360,932 and/or 

8,049,640, and/or U.S. patent application Ser. No. 12/752,305, filed Apr. 1, 2010, now U.S. 

Pat. No. 8,529,108, which are hereby incorporated herein by reference in their entireties. 

Optionally, for example, the mirror assembly may include a reflective element with a 

beveled or rounded or curved front perimeter of the glass substrate that may be exposed 

to, contactable by and viewable by the driver of the vehicle when the interior rearview 

mirror assembly is normally mounted in the vehicle, such as described in U.S. Des. Pat. 

Nos. D633,423; D633,019; D638,761 and/or D647,017, and/or PCT Application No. 

PCT/US2011/056295, filed Oct. 14, 2011 and published Apr. 19, 2012 as International 
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Publication No. WO 2012/051500, and/or PCT Application No. PCT/US2010/032017, filed 

Apr. 22, 2010 and published Oct. 28, 2010 as International Publication No. WO 

2010/124064, and/or PCT Application No. PCT/US10/51741, filed Oct. 7, 2010 and 

published Apr. 14, 2011 as International Publication No. WO 2011 /044312, which are 

hereby incorporated herein by reference in their entireties. Optionally, the mirror assembly 

may include a conventional bezel, such as described in U.S. Pat. No. 7,224,324, which is 

hereby incorporated herein by reference in its entirety. 

[00173] Optionally, for example, and with reference to FIG. 27, a mirror assembly 310 may 

include a mirror casing 312 and a reflective element 314 (such as an electrochromic 

reflective element, such as shown in FIG. 27, or such as a prismatic reflective element), 

with a bezel portion 315 disposed at the front edge portion of the mirror casing 312, and 

with the bezel portion 315 including a transparent cover panel or substrate 315a disposed 

at the front surface of the reflective element (and such as by utilizing aspects of the mirror 

assemblies described in International Publication No. WO 2011 /044312, published Apr. 14, 

2011, and/or PCT Application No. PCT/US2011 /056295, filed Oct. 14, 2011 and published 

on Apr. 19, 2012 as International Publication No. WO 2012/051500, which are hereby 

incorporated herein by reference in their entireties). The transparent cover 315a may 

comprise a plastic substrate that is disposed over the glass substrate of the reflective 

element and that is integrated with the plastic bezel casing portion 315. For example, the 

bezel portion 315 may comprise an opaque perimeter portion 315b (such as a black or 

chrome or colored plastic portion or the like) disposed along and around the perimeter of 

the reflective element 314, with a transparent cover portion 315a integrally formed or 

molded with the perimeter portion 315b, such that the bezel portion 315 encompasses the 

front of the reflective element and substantially houses or encases the reflective element at 

the rear mirror housing or casing 312. 

[00174] Optionally, such as for electrochromic mirror applications, the transparent cover 

portion 315a may include a perimeter border band or opaque portion about and along its 

perimeter region, such that the cover portion 315a provides a hiding layer that functions to 

hide or conceal or render covert the perimeter seal of the reflective element (such that the 

reflective element may be manufactured without such a perimeter band established at and 

along the perimeter region of the second or rear surface of the front or first substrate). For 

example, the opaque bezel portion 315b may overlap the perimeter region of the reflective 
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element to provide the opaque border band around or along the perimeter region of the 

reflective element. The bezel portion 315 may attach to the mirror casing 312 via any 

suitable attaching means, such as by utilizing aspects of the mirror assemblies described 

in PCT Application No. PCT/US2011 /056295, filed Oct. 14, 2011 and published on Apr. 19, 

2012 as International Publication No. WO 2012/051500, and/or U.S. provisional 

applications, Ser. No. 61/554,017, filed Nov. 1, 2011; and/or Ser. No. 61 /543,492, filed 

Oct. 5, 2011, which are hereby incorporated herein by reference in their entireties. The 

reflective element 314 may be attached at a back plate attached at the mirror casing 312 

or may be attached at the bezel portion 315, depending on the particular application of the 

mirror assembly. 

[00175] Optionally, other bezel and/or glass substrate constructions may be selected or 

implemented to provide a curved or beveled perimeter edge at and around the periphery of 

the reflective element, while remaining within the spirit and scope of the present invention. 

With reference to FIGS. 30-39, various bezel and glass substrate shapes are shown that 

provide such a curved or beveled periphery at the reflective element and/or bezel of the 

mirror assemblies of the present invention. 

[00176] For example, and with reference to FIGS. 30-34, a mirror assembly may include an 

electrochromic reflective element 350 having a front substrate 352 and a rear substrate 

354 and an electrochromic medium 356 disposed therebetween and bounded by a 

perimeter seal 358. Optionally, an opaque perimeter hiding layer or band 360 may be 

disposed at the rear surface of the front substrate to render covert the mirror casing 362 

and perimeter seal 358 to a person viewing the reflective element from inside the vehicle 

when the mirror assembly is normally mounted in the vehicle. As shown in FIG. 30, the 

front substrate 352 has a rounded or curved perimeter edge region 352a that provides or 

establishes the curved transition between the front surface of the front substrate and the 

side surface of the mirror casing. Optionally, and with reference to FIG. 31, a bezel portion 

364 may provide or include a rounded or curved perimeter edge region 364a that provides 

or establishes the curved transition between the front surface of the front substrate of an 

electrochromic reflective element and the side surface of the mirror casing. Optionally, 

and with reference to FIG. 32, the bezel portion 364' may be partially curved and the 

perimeter edge region 352a' of the front substrate 352' of an electrochromic reflective 

element may be partially curved so that the bezel portion and the edge region of the front 
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[00177] 

substrate cooperate or combine to provide or establish the curved transition between the 

front surface of the front substrate and the side surface of the mirror casing (so that the 

radius or curved transition region is split or shared between the bezel and the perimeter 

region of the front substrate). Optionally, and with reference to FIG. 33, the bezel portion 

364" may partially overlap a beveled edge region 352a" of the front substrate 352" of an 

electrochromic reflective element, with the bezel portion 364" providing or establishing the 

curved transition between the front surface of the front substrate and the side surface of 

the mirror casing, and with the rear of the overlapping bezel portion optionally being 

configured or shaped to correspond to and receive the beveled edge region of the front 

substrate. In such an embodiment, the perimeter seal 358" may be disposed so as to be 

generally behind the overlapping bezel portion to render covert the perimeter seal so that a 

perimeter hiding layer or opaque perimeter band may not be included. Optionally, and with 

reference to FIG. 34, a thin bezel or cover portion 366 may partially overlap a perimeter 

region of a front substrate 352"' of an electrochromic reflective element, such as at a notch 

or recess 352b"' established at the front surface of the front substrate and along the 

perimeter region of the front surface of the front substrate (and with the recess 352b"' 

receiving the overlapping cover portion therein such that an outer surface 366a of the 

cover portion is generally flush with or generally coplanar with the front surface of the front 

substrate). In such an embodiment, the perimeter seal 358"' may be disposed so as to be 

generally behind the overlapping cover portion to render covert the perimeter seal so that a 

perimeter hiding layer or opaque perimeter band may not be included. 

Optionally, and with reference to FIGS. 35-39, a mirror assembly may include a 

prismatic reflective element having a prismatic or wedge-shaped glass substrate with a 

reflector coating or layer at its rear surface. As shown in FIG. 35, the prismatic substrate 

370 has a rounded or curved perimeter edge region 370a that provides or establishes a 

curved transition between the front surface of the prismatic substrate and the side surface 

of the mirror casing 372. Optionally, and with reference to FIG. 36, a bezel portion 374 

may provide or include a rounded or curved perimeter edge region 37 4a that provides or 

establishes the curved transition between the front surface of a prismatic substrate and the 

side surface of the mirror casing. Optionally, and with reference to FIG. 37, the bezel 

portion 374' may be partially curved and the perimeter edge region 370a' of a prismatic 

substrate 370' may be partially curved so that the bezel portion and the edge region of the 
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prismatic substrate cooperate or combine to provide or establish the curved transition 

between the front surface of the prismatic substrate and the side surface of the mirror 

casing (so that the radius or curved transition region is split or shared between the bezel 

and the perimeter region of the prismatic substrate). Optionally, and with reference to FIG. 

38, the bezel portion 37 4" may partially overlap a beveled edge region 370a" of a prismatic 

substrate 370", with the bezel portion 374" providing or establishing the curved transition 

between the front surface of the prismatic substrate and the side surface of the mirror 

casing, and with the rear of the overlapping bezel portion optionally being configured or 

shaped to correspond to and receive the beveled edge region of the prismatic substrate. 

Optionally, and with reference to FIG. 39, a thin bezel or cover portion 376 may partially 

overlap a perimeter region of the front surface of a prismatic substrate 370"', such as at a 

notch or recess 370b"' established at the front surface of the prismatic substrate and along 

the perimeter region of the front surface of the prismatic substrate (and with the recess 

370b"' receiving the overlapping cover portion therein such that an outer surface 376a of 

the cover portion is generally flush with or generally coplanar with the front surface of the 

prismatic substrate). 

[00178] Optionally, and with reference to FIG. 40, a thin flat bezel or cover element 377 may 

partially overlap a perimeter region of the front surface of the mirror substrate 317 (such as 

a front substrate of an electro-optic or electrochromic reflective element or such as a 

prismatic substrate of a prismatic reflective element). The bezel element 377 comprises a 

thin (such as about 0.4 mm thick or thereabouts) element that is curved to provide a 

curved or rounded outer perimeter region around the mirror substrate 317 (and may have 

a filler element or attaching element 378 disposed at the inner region of the curved 

element for attaching the bezel element to the mirror casing). The bezel element 377 may 

comprise a molded polymeric or plastic element or a stamped metallic material, or may be 

overmolded with selected features. The bezel element overlaps a perimeter region of the 

generally planar front surface of the mirror substrate (and may be adhered to the front 

surface of the mirror substrate) and (because of the thin or low profile of the bezel 

element) provides a nearly flush appearance to a person viewing the mirror assembly 

when the mirror assembly is normally mounted in a vehicle. Optionally, the flat or thin 

bezel element may be finished via any suitable manner to provide the desired appearance 
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[00179] 

[00180] 

and/or texture and/or reflectivity and/or the like at the bezel element and around the 

periphery of the mirror substrate. 

Clearly, other shapes and configurations of the front substrate of an electrochromic 

reflective element or a prismatic substrate of a prismatic reflective element and/or a bezel 

or mirror casing or cover portion may be implemented to provide or establish the curved 

transition between the front surface of the front substrate or prismatic substrate and a side 

surface of the mirror casing, while remaining within the spirit and scope of the present 

invention (and such as by utilizing aspects of the mirror assemblies described in U.S. Des. 

Pat. Nos. D633,423; D633,019; D638,761 and/or D647,017, and/or PCT Application No. 

PCT/US2011 /056295, filed Oct. 14, 2011 and published on Apr. 19, 2012 as International 

Publication No. WO 2012/051500, and/or PCT Application No. PCT/US2010/032017, filed 

Apr. 22, 2010 and published Oct. 28, 2010 as International Publication No. WO 

2010/124064, and/or PCT Application No. PCT/US10/51741, filed Oct. 7, 2010 and 

published Apr. 14, 2011 as International Publication No. WO 2011 /044312, which are all 

hereby incorporated herein by reference in their entireties). The reflective element may be 

disposed at and/or attached at the bezel or mirror casing or cover element via any suitable 

means, such as adhesive or snap together construction or molding of the bezel or casing 

or element at least partially at or over the perimeter regions of the reflective element. 

Optionally, the reflective element (such as a reflective element having a curved or 

rounded or beveled front perimeter edge region, such as discussed above) may be 

truncated or cut and a portion of a bezel (such as a bezel or mirror casing portion having a 

similarly curved or rounded or beveled front perimeter region) may be disposed at the cut 

portion or portions of the reflective element, in order to provide a partially exposed bezel at 

the front of the reflective element. For example, and with reference to FIGS. 41 A-42, a 

mirror assembly 380 includes a mirror reflective element 382 (such as an electrochromic 

mirror reflective element or prismatic mirror reflective element or the like) and a front mirror 

casing portion or bezel portion 384 that is partially exposed to a person viewing the front of 

the mirror (such as a driver of a vehicle viewing the mirror assembly when the mirror 

assembly is normally mounted in the vehicle) at side regions of the mirror reflective 

element and mirror assembly. In the illustrated embodiment, the mirror reflective element 

382 has curved or rounded upper and lower front perimeter edge regions 382a, 382b and 

cut or non-rounded side regions 382c, while the front mirror casing portion or bezel portion 
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384 partially receives the reflective element therein and has side portions 384a that abut 

the side regions 382c of the mirror reflective element 382, with the side portions 384a 

having curved or rounded front perimeter edge regions 384b that are curved or rounded in 

a similar manner or shape or form as the upper and lower front perimeter edge regions 

382a, 382b of mirror reflective element 382. Thus, the front surface 384c of the side bezel 

portion 384a is generally coplanar with the front surface 382d of the mirror reflective 

element at the side regions, and the curved perimeter edge regions 382a, 382b and 384b 

are substantially similar and have substantially similar profiles at the junction between the 

bezel portion and reflective element, so that the side bezel portions 384a generally 

correspond to the profile and surfaces of the reflective element at the cut side regions of 

the mirror reflective element. The front mirror casing portion or bezel portion may be 

attached at a rear mirror casing portion 386 (FIG. 41 B) or the mirror casing and side bezel 

portions may be unitarily formed as a single unitary mirror casing. 

[00181] Optionally, and as shown in FIGS. 41 A-42, the bezel portion 384 may have a rear 

portion 384d that abuts against the rear surface of the reflective element (such as against 

a perimeter rear surface region of a front substrate of an electrochromic reflective element 

or such as against at least a perimeter rear surface region of a prismatic substrate of a 

prismatic reflective element), so as to partially receive the reflective element between the 

side bezel portions 384a of the bezel portion 384. The side bezel portions 384a (and/or 

the other portions of the bezel) may have a different appearance or colored or metallic 

appearance to contrast the mirror reflective element or to generally match the mirror 

reflective element, in order to provide the desired appearance for the mirror assembly. 

Optionally, the side bezel portions 384a (and optionally the rear bezel portion 384d) may 

have a metallic appearance or may be selectively colored (such as to customize the mirror 

reflective element for an individual's desire or taste or to generally match or contrast a 

vehicle trim/lighting color scheme or the like) to provide an enhanced aesthetic 

appearance for the mirror assembly. Optionally, one or more user inputs (such as touch 

sensors or buttons or switches or the like) may be disposed at the side bezel portions so 

that the user touches the side bezel portions to actuate or control one or more accessories 

and thus does not have to touch the mirror reflective element to actuate or control the 

accessory or accessories. Clearly, the mirror assembly may include other user inputs, 
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such as touch sensors at or behind the front substrate of the reflective element, such as 

discussed above. 

[00182] Optionally, for example, a touch sensitive element for a mirror assembly of the 

present invention can be a capacitive type or a resistive type or an inductive type, such as 

are known in the touch panel arts, including such as disclosed in U.S. Pat. Nos. 3,798,370; 

4,198,539; 4,661,655; 4,731,508; 4,822,957; 5,045,644; 6,001,486; 6,087,012; 6,627,918; 

6,787,240 and/or 7,224,324, and U.S. patent applications, Ser. No. 09/946,228, filed Sep. 

5, 2001 and published Mar. 14, 2002 as U.S. Pat. Publication No. US2002/0031622; 

and/or Ser. No. 10/744,522, filed Dec. 23, 2003 and published Jul. 15, 2004 as U.S. Pat. 

Publication No. US2004/0137240, and/or U.S. provisional application Ser. No. 60/244,577, 

filed Oct. 31, 2000, which are hereby incorporated herein by reference in their entireties. 

Also, the touch inputs of the present invention do not necessarily require physical contact 

between the driver's finger and touch sensitive element. Close approach of the driver's 

finger (or a stylus or other touch/proximity means) to the touch sensitive surface may 

suffice to achieve a touch input. This can thus be by non-contacting input or by contacting 

input by a variety of means such as thermal or pyro detection, capacitive or inductive 

detection, resistive sensing, electromagnetic disturbance sensing or the like. Optionally, a 

reading of the fingerprint of the person touching the mirror reflector can be taken to verify 

identity of the person and so authorize particular actions in response (such as turning on 

the vehicle ignition, such as to start the engine, conducting a remote banking transaction, 

identifying a person for the purpose of setting vehicle accessories such as seat position, 

mirror position, climate control, audio system controls, ride system, and the like to the 

particular setting preferred by that individual person such as is common in vehicle memory 

systems). The touch sensitive elements or user actuatable selector elements may be 

responsive to a change in at least one of heat, electrical capacitance, electrical inductance 

or electrical resistance or the like due to at least close approachment of a human finger, 

and the mirror assembly may include a plurality of display elements at a plurality of display 

locations, with a display element of the plurality of display elements being associated with 

a respective one of the touch sensitive elements. The display element may be selectively 

activated or backlit by activation of the respective touch sensitive element, and optionally 

display information desired by a user may be generated in response to the touch sensitive 

elements being actuated by the user, with such display information being displayed at or 
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near or above the display elements. The display location of the display element and the 

location of the respective touch sensitive element may be local one another or co-located 

such that a cognitive relationship between the display element and the respective touch 

sensitive element is established. 

[00183] The user actuatable inputs of the present invention may be operable to control any 

[00184] 

of the accessories of or associated with the mirror assembly and/or accessory module or 

the like. Optionally, the mirror assembly and/or accessory module and/or console or the 

like may include other user inputs or actuating devices, without affecting the scope of the 

present invention. For example, the mirror assembly may include touch sensitive elements 

or touch sensors or proximity sensors, such as the types of touch sensitive elements 

described in U.S. Pat. Nos. 5,594,222; 6,001,486; 6,310,611; 6,320,282; 6,627,918; 

7,224,324 and/or 7,253,723, which are hereby incorporated herein by reference in their 

entireties, or such as proximity sensors of the types described in U.S. Pat. Nos. 7,224,324; 

7,249,860 and/or 7,446,924, and/or PCT Application No. PCT/US03/40611, filed Dec. 19, 

2003 and published on Jul. 15, 2004 as PCT Publication No. WO 2004/058540 A2, which 

are hereby incorporated herein by reference in their entireties, or such as membrane type 

switches, such as described in U.S. Pat. No. 7,360,932, which is hereby incorporated 

herein by reference in its entirety, or such as detectors and the like, such as the types 

disclosed in U.S. Pat. Nos. 7,255,541; 6,504,531; 6,501,465; 6,492,980; 6,452,479; 

6,437,258 and 6,369,804, which are hereby incorporated herein by reference in their 

entireties, and/or the like, while remaining within the spirit and scope of the present 

invention. 

Thus, the mirror reflective element assembly may include icons or indicia and 

respective user inputs to indicate to the user the function or functions associated with the 

respective user inputs or touch pads or areas. The icons may be present and viewable 

and discernible all the time and/or may be backlit icons, and may be branded or colored by 

the telematics supplier. Optionally, the icons may be part of a video mirror with a video 

display screen disposed behind the reflective element (and with the icons displayed by the 

video display screen and viewable through the transflective mirror reflector of the video 

mirror reflective element assembly), or the icons may be dedicated icons created by 

transmissive holes or areas or windows, such as with backlighting at the icon and icon 

area. Optionally, for example, the icons may comprise one or more colored masks 
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disposed at the rear surface of the reflective element, with one or more white LEDs 

backlighting the colored mask to backlight the icons. Optionally, the icons may, when 

backlit, be viewable through the third surface transflective mirror reflector of the mirror 

reflective element, or the icons may be formed or established behind a hole or window 

created or formed at and through the third surface mirror reflector in front of where the icon 

is disposed, with a colored pattern or icon or indicia disposed at or formed or established 

at the fourth or rear surface of the reflective element and corresponding and/or coinciding 

with the hole formed at least partially through the third surface reflector, so the user may 

view through the hole or window and see the icon (which may be backlit or otherwise 

illuminated if desired). Optionally, a strip of icons or indicia may be disposed at the rear of 

the reflective element or a liquid crystal display (LCD) may be disposed at the rear of the 

reflective element to display the icons at the respective areas and at or near the respective 

user inputs or touch pads established at the perimeter band. The icons thus may be 

reconfigurable icons as part of a video display screen of a video mirror or may be fixed 

icons, such as backlit fixed icons established at the rear of the reflective element. The 

icons are formed or established or displayed at or near the respective user inputs or touch 

pads and thus are local to and cognitively associated with the respective user inputs or 

touch pads. 

[00185] Optionally, the mirror assembly may include one or more other displays, such as the 

types disclosed in U.S. Pat. Nos. 5,530,240 and/or 6,329,925, which are hereby 

incorporated herein by reference in their entireties, and/or display-on-demand transflective 

type displays, such as the types disclosed in U.S. Pat. Nos. 7,855,755; 7,274,501; 

7,255,451; 7,195,381; 7,184,190; 7,046,448; 5,668,663; 5,724,187 and/or 6,690,268, 

and/or in U.S. patent applications, Ser. No. 11 /226,628, filed Sep. 14, 2005 and published 

Mar. 23, 2006 as U.S. Pat. Pub. No. US-2006-0061008; and/or Ser. No. 10/538,724, filed 

Jun. 13, 2005 and published Mar. 9, 2006 as U.S. Pat. Pub. No. US-2006-0050018, which 

are all hereby incorporated herein by reference in their entireties. 

[00186] Optionally, the mirror assembly may include a perimeter lighting feature or ring that 

provides illumination (such as a low intensity illumination or glow) around the periphery of 

the reflective element (such as by utilizing aspects of the mirror assemblies described in 

U.S. patent application Ser. No. 13/644,593, filed Oct. 4, 2012, and published Apr. 11, 

2013 as U.S. Publication No. US-2013-0088884, which is hereby incorporated herein by 
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[00187] 

reference in its entirety). For example, and with reference to FIGS. 43-45B, an interior 

rearview mirror assembly 410 for a vehicle includes a mirror casing or housing or shroud 

or cap or holder 412, a reflective element 414 positioned at a front portion of the mirror 

casing 412 and a lighting system or device 416 operable to provide illumination at and 

behind and generally around the periphery of the reflective element 414. Mirror assembly 

410 is adjustably mounted to an interior portion of a vehicle (such as to an interior surface 

of a vehicle windshield or a headliner of a vehicle or the like) via any suitable mounting 

structure or mounting configuration or assembly, such as a single ball or pivot mounting 

configuration or a double ball or pivot mounting configuration or the like. 

In the illustrated embodiment, the lighting device or system 416 comprises one or 

more illumination sources (such as two or more light emitting diodes (LEDs)) and a light 

directing element or light guiding element 418, 420 (such as a plastic or polymeric light 

pipe or light directing element). Optionally, and desirably, the light device 416 includes an 

illumination source at each side or side perimeter portion of the reflective element, such 

that individual activation of one of the illumination sources will illuminate the perimeter ring 

or portion of that particular side or periphery portion of the reflective element, while 

illumination or activation of both illumination sources will illuminate or provide illumination 

around the entire or substantially the entire periphery of the reflective element. The 

lighting device provides a rearward facing light element (facing rearward with respect to 

the vehicle when the mirror assembly is normally mounted in the vehicle) around the 

perimeter of the mirror reflective element that emits light around (and optionally through) 

the perimeter of the mirror glass of the interior rearview mirror assembly. 

[00188] In the illustrated embodiment, the lighting device comprises a bezel portion that is 

disposed around the periphery of the front substrate of the reflective element and that 

overlaps or encompasses the front or first surface of the reflective element (which may be 

a prismatic or electrochromic reflective element or the like). The bezel portion or lighting 

device may be attached at the reflective element and/or the mirror casing via any suitable 

means, such as by adhering to the front surface of the reflective element (such as by 

utilizing aspects of the mirror assemblies described in U.S. Pat. No. 7,360,932, which is 

hereby incorporated herein by reference in its entirety), and/or such as by snapping or 

otherwise attaching to an open face of the mirror casing, such as utilizing aspects of the 

mirror assemblies described in U.S. patent application Ser. No. 13/644,593, filed Oct. 4, 
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[00189] 

2012, and published Apr. 11, 2013 as U.S. Publication No. US-2013-0088884, which is 

hereby incorporated herein by reference in its entirety. Thus, illumination provided by the 

lighting device illuminates the bezel portion or structure and is visible from both the sides 

and front of the mirror assembly so that both halves of the light ring are visible to the driver 

and passengers of the vehicle. Optionally, the light ring may be operable to emit different 

colors and/or may be intermittently operable or flashed, so as to use color codes and/or 

blinking to indicate to the driver certain warnings or statuses or the like. Optionally, the two 

halves or portions can be lit or illuminated independently to display side-specific warnings. 

For example, the lighting device may comprise two separate light pipes and/or 

diffusers or the like (such as light pipes disposed along and within a thin perimeter bezel 

portion so that, when the illumination sources (which may be disposed at one of the ends 

of each of the light pipes) are activated, the illumination is provided along the respective 

bezel portion to provide a glow or illumination of the bezel portion). For example, The light 

ring or lighting strip or the like may each comprise a light pipe or light directing element 

having a translucent outer wall or surface, such that illumination directed along the lighting 

strip is viewable through the translucent wall of the lighting strip, whereby the lighting strip 

glows or is diffusely illuminated along the respective perimeter portion of the reflective 

element of the mirror assembly. The outer wall of the lighting strip may comprise a black 

plastic material (or may comprise any suitable or desired or selected color or material) so 

that, when the illumination sources are not activated, the lighting device appears to be 

similar to a normal or conventional bezel portion of a mirror assembly. 

[00190] The two separate light pipes enable lighting each half of the mirror reflective 

element perimeter portion independently. Use of colored or color-changing lighting 

elements or blinking/flashing light may be used to indicate different statuses, such as 

vehicle or safety system statuses, such as indicators relating to blind zone monitoring 

(where one side of the mirror may be illuminated to indicate detection of an object at that 

side of the vehicle and at or approaching the blind zone at that side of the vehicle), reverse 

assist (where one or both sides of the mirror may be illuminated to indicate object 

detection during a reversing maneuver of the vehicle), lane departure (where one side of 

the mirror may be illuminated to indicate that it is not safe to change lanes to a side lane 

adjacent that side of the vehicle, such as responsive to the driver actuating a turn signal at 

that side of the vehicle), safety belt warning (where the driver or passenger side of the 
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[00191] 

mirror may be illuminated to indicate that the driver or passenger is not wearing their 

seatbelt), proximity alert (where one side of the mirror may be illuminated to indicate 

detection of an object at that side of the vehicle), parking assist (where one or both sides 

of the mirror may be illuminated to indicate detection of an object at the respective side of 

the vehicle during a parking maneuver of the vehicle), security alarm status (where one or 

both sides of the mirror may be illuminated to indicate that a security system is activated 

and/or to indicate detection of an intruder or the like). Optionally, the illumination source 

(such as a colored or variable colored light emitting diode or the like) may be adjusted to 

provide customization of colors, such as for a default state and for customizable warnings. 

Optionally, it is envisioned that the illumination source or sources may be operable 

responsive to a music or audio input or the like, whereby the illumination sources may 

provide a music-controlled mood lighting mode or the like. 

The functional capabilities of the lighting device should meet the desired or required 

functional requirements of the OEM and any regulation requirements. The lighting device 

provides a means of illuminating the perimeter of the mirror reflective element of the 

interior rearview mirror assembly and allows for customized light colors. For example, the 

illumination feature may operate in conjunction with or corresponding to a selected custom 

color for the interior lighting of the vehicle (such as MYCOLOR® offered by Ford Motor 

Company), whereby the illumination color emitted by the illumination source or sources or 

lighting element of the interior rearview mirror assembly may be selected or customized by 

the user to a desired color or color combination. The colored illumination scheme may be 

selected to match the lighting scheme of the vehicle in which the mirror assembly is 

mounted or the owner of the vehicle may separately select a color scheme to customize or 

personalize the interior rearview mirror assembly (such as by utilizing aspects of the mirror 

assemblies described in U.S. Pat. Nos. 7,626,749; 7,255,451; 7,289,037, which are hereby 

incorporated herein by reference in their entireties). 

[00192] Optionally, the lighting device may include an active dual blind zone monitoring 

device that provides a visual alert (by illuminating an appropriate side of the mirror) that is 

generally in the driver's forward field of view (and optionally the mirror assembly or alert 

system may provide an audible alert and/or tactile and/or haptic alert as well). Such a 

visual indication in the driver's forward field of view limits the need to look away from road. 

Optionally, the lighting device may function in conjunction with a reverse assist system. 
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[00193] 

[00194] 

For example, the lighting device may illuminate either or both sides of the mirror 

responsive to detection of an object rearward of the vehicle during a reversing maneuver. 

Such an alert may be in conjunction with a video display (and optional graphic overlays or 

alert highlighting) at the interior rearview mirror assembly that is operable to display video 

images captured by a rearward facing camera of the vehicle. 

The lighting device of the present invention thus may include two lighting strips or 

light pipes or illumination elements disposed along the respective half or perimeter portion 

of the mirror reflective element. Each lighting strip 418, 420 is associated with a respective 

illumination source. The illumination sources may be disposed behind the reflective 

element (such as at a circuit element or circuit board of the mirror assembly) and may emit 

light that passes through the reflective element to an end region or receiving portion of the 

respective lighting strip. Optionally, the illumination sources may be disposed at the front 

of the reflective element (such as at a housing portion or cap portion 422 or 424 of the 

lighting device) and may emit light that at an end region or receiving portion of the 

respective lighting strip. In such a configuration, the lighting device may comprise a self­

contained lighting device or unit that may be attached at the mirror assembly, such as 

during manufacture of the mirror assembly or optionally as an aftermarket device (where 

the lighting device may replace the mirror bezel or may be disposed over the mirror bezel 

or may provide a bezel to a frameless or bezelless mirror assembly). Power and/or control 

to the lighting device may be provided via any suitable means, such as via electrical 

connections of the types described in U.S. Pat. No. 7,360,932, which is hereby 

incorporated herein by reference in its entirety. Optionally, the lighting device may be 

connected to a power source and/or a control at the mirror assembly and optionally may 

be connected to a vehicle network bus or communication bus (such as a CAN bus or a LIN 

bus or the like) so that the lighting device may receive signals from or associated with 

other vehicle systems or the like, such as vehicle system status signals and/or the like). 

The lighting device system 416 thus provides illumination at a perimeter region of 

the mirror assembly to provide circumferential or peripheral illumination at the reflective 

element and/or mirror casing for viewing by the driver of the vehicle. The illumination 

device or system is preferably operable to provide a low light level or intensity or "glow" at 

the periphery of the mirror assembly and in a desired or selected color to enhance the 

appearance of the mirror assembly. Optionally, the lower cap portion 422 of the lighting 
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[00195] 

device 416 may include additional illumination sources or indicators 422a, 422b (or may 

have apertures or windows or light transmitting portions that allow for illumination 

emanating from the respective light source to be viewable at the lower cap portion 422 

when the light source or sources is/are activated) to provide further indicators at the mirror 

assembly. 

Thus, light emitted by the illumination sources is directed by the respective light strip 

or light directing element 418, 420 along the respective perimeter edge region of the 

reflective element to provide a circumferential light ring about and around the reflective 

element 414 of the mirror assembly 410. Optionally, the light directing element or ring may 

be selectively operable or solely operable to only illuminate along a selected perimeter 

region (such as along a lower perimeter region, whereby the illumination provided by the 

light directing element may function as an interior accent/ console light that would be less 

noticeable to the driver (so the driver would not directly view the light source, just the 

illumination below the mirror assembly, such as at the instrument panel or a center stack 

area or the like). Optionally, the light system and light strip or light directing element may 

include an icon or graphic or logo thereat (such as an icon or logo or graphic that is laser 

etched, soda-blasted or masked or otherwise established at a portion of the light strip or 

the end or cap portions of the lighting device), so that, when the illumination source or 

sources are activated, the icon or graphic or logo is viewable by and discernible to a 

person viewing the interior rearview mirror assembly. 

[00196] Optionally, the mirror assembly may include a display device or module that is 

operable to display information through the reflective element, with the display device 

projecting or emitting light that is directed or reflected towards the rear of the reflective 

element so as to be viewable through the reflective element, such as by utilizing aspects of 

the mirror assemblies described in U.S. Pat. No. 7,046,448, which is hereby incorporated 

herein by reference in its entirety. For example, and with reference to FIG. 46, an interior 

rearview mirror assembly 440 may include a mirror casing 442 and a reflective element 

444 (such as an electrochromic reflective element or prismatic reflective element or the 

like) and a display device 445. In the illustrated embodiment, display device 445 

comprises a backlit display screen 445a (such as a LCM display screen) that, when backlit 

by a plurality of illumination sources (such as a plurality of light emitting diodes or the like) 

emits or projects illumination in a direction generally along or parallel to the rear surface of 
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the reflective element, whereby the emitted illumination is reflected towards the reflective 

element via an angled mirror element or reflecting element 445b. The mirror assembly 

may include a projection film or the like 445c, such as, for example, a VIKUITI® rear 

projection film or the like, disposed at the rear surface of the reflective element 444, such 

that reflected information or image that is reflected by the reflecting element 445b passes 

through the film 445c and through the reflective element 444 for viewing by the driver of 

the vehicle when the mirror assembly is normally mounted in the vehicle and when the 

driver is normally operating the vehicle and/or viewing the mirror assembly in the vehicle. 

[00197] Optionally, and with reference to FIG. 47, an interior rearview mirror assembly 440' 

may include a mirror casing 442' and a reflective element 444' (such as an electrochromic 

reflective element or prismatic reflective element or the like) and a display device 445'. In 

the illustrated embodiment, display device 445' comprises a backlit display screen or 

projecting device or element 445a' (such as a LCM display screen) that, when backlit by a 

plurality of illumination sources (such as a plurality of light emitting diodes or the like) emits 

or projects illumination in a direction generally along or parallel to the rear surface of the 

reflective element, whereby the emitted illumination is reflected towards the reflective 

element via an angled mirror element or reflecting element 445b', and whereby the 

reflected images are focused via a lens or optic element 445d' to project the images 

towards the rear surface of the reflective element (where the reflective element 445b' and 

the optic element 445d' may be incorporated in a housing or casing at the output end of 

the projecting device 445a'). The mirror assembly may include a projection film or the like 

445c', such as, for example, a VIKUITI® rear projection film or the like, disposed at the rear 

surface of the reflective element 444', such that reflected information or image that is 

reflected by the reflecting element 445b' and directed/focused via optic element 445d' 

passes through the film 445c' and through the reflective element 444' for viewing by the 

driver of the vehicle when the mirror assembly is normally mounted in the vehicle and 

when the driver is normally operating the vehicle and/or viewing the mirror assembly in the 

vehicle. Optionally, the projecting element and reflecting element and optic element and 

the like may be incorporated into a projector module 447', such as shown in FIG. 48, while 

remaining within the spirit and scope of the present invention. 

[00198] Optionally, and with reference to FIG. 49, an interior rearview mirror assembly 440" 

may include a mirror casing 442" and a reflective element 444" (such as an electrochromic 
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reflective element or prismatic reflective element or the like) and a display device or 

projection module 445". In the illustrated embodiment, display device 445" comprises a 

backlit display screen or projecting device or element 445a" (such as a LCM display 

screen) that, when backlit by a plurality of illumination sources (such as a plurality of light 

emitting diodes or the like) emits or projects illumination in a direction generally towards 

the rear of the reflective element, whereby the projected images are focused via a lens or 

optic element 445d" to project/focus the images towards the rear surface of the reflective 

element (where the projecting element 445a" and the optic element 445d" may be 

incorporated in a housing or casing). The mirror assembly or projection module may 

include a projection film or the like 445c", such as, for example, a VIKUITI® rear projection 

film or the like, disposed at the rear surface of the reflective element 444", such that 

projected information or image that is directed/focused via optic element 445d" passes 

through the film 445c" and through the reflective element 444" for viewing by the driver of 

the vehicle when the mirror assembly is normally mounted in the vehicle and when the 

driver is normally operating the vehicle and/or viewing the mirror assembly in the vehicle. 

[00199] The images projected towards and through the reflective element may comprise any 

[00200] 

suitable or desired size or shape or location, depending on the particular application of the 

mirror assembly and desired appearance of the display. For example, and with reference 

to FIGS. 50A-D, the images may be displayed through the reflective element 444 as a 

rectangular display or image 447a (FIG. 50A) at a side region or central region of the 

reflective element, or as a circular or oval display or image 447b, 447c (FIGS. 50B and 

50C) at a central or side region of the reflective element, or as a trapezoid-shaped or non­

rectangular-shaped display or image 447d (FIG. 50D) at a side or central region of the 

reflective element. The projection devices of the present invention allow for different sizes 

and shapes and locations of the displayed images at the reflective element, depending on 

the particular application of the display devices and mirror assemblies, and may allow for a 

smaller sized display device while providing a desired size for the displayed images. 

Optionally, the mirror assembly or mirror mounting assembly or system may include 

an energy absorbing device or element to improve the safety of the interior rearview mirror 

assembly, such as on impact during a collision of the vehicle. The energy absorbing 

device functions to absorb energy on impact to reduce or substantially preclude or 

eliminate glass breakage of the interior mirror assembly during a vehicle collision or 
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sudden stop or impact. The energy absorbing device or element may comprise any 

suitable element that functions to absorb energy when there is an impact at the front of the 

rearview mirror assembly or at the reflective element of the rearview mirror assembly. 

[002011 For example, and with reference to FIG. 51, an interior rearview mirror assembly 

[00202] 

510 includes a reflective element 514 positioned at a front portion of a mirror housing or 

casing 512, and is adjustably mounted at an interior portion of a vehicle (such as to an 

interior surface of a vehicle windshield or a headliner of a vehicle or the like) via a 

mounting structure or mounting configuration or assembly 518. An energy absorbing 

device or element 520 is provided between the mounting configuration (or as part of the 

mounting configuration) and the mirror reflective element and the energy absorbing device 

functions to absorb energy when there is a sudden movement or acceleration of the 

reflective element relative to the interior portion of the vehicle at which the mirror assembly 

is attached (such as responsive to an impact with the reflective element of the mirror 

assembly by an object or occupant within the vehicle during a vehicle collision). The mirror 

assembly 510 may include a housing or backplate 522 and/or an anti-scatter tape or foam 

524 that is disposed between the reflective element and the backplate, and may also 

include the rear mirror casing or mirror housing 512, depending on the particular 

application of the mirror assembly. 

The energy absorbing device 520 may comprise any suitable device or element that 

functions to absorb energy during a sudden acceleration of the reflective element relative 

to the interior portion of the vehicle at which the mirror assembly is mounted. The energy 

absorbing device 520 may comprise a component of the mounting structure or may be 

incorporated in the mounting structure and/or mirror backplate and/or mirror housing. For 

example, and with reference to FIG. 52A, an energy absorbing device 528 may comprise a 

thin wall attachment plate 528a that has the ball stud or mirror mounting ball element 528b 

disposed thereat (for pivotally mounting the mirror head to a mirror mounting arm of the 

mounting structure), and that may have an energy absorbing material disposed in a cavity 

of the energy absorbing device to further enhance the absorbing of energy during an 

impact. Optionally, for example, and with reference to FIG. 52B, an energy absorbing 

device 530 may comprise an attachment plate 530a that has a ball stud or mirror mounting 

ball element 530b (and the plate may be overmolded over a portion of the ball stud), and 

that may include a thin shear plate 530c at the joint of the ball stud and attachment plate, 
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so that the shear plate may move or shear responsive to a threshold impact at the mirror 

reflective element or mirror head of the mirror assembly, so that the mounting structure 

shears before the mirror reflective element breaks. Optionally, for example, and with 

reference to FIG. 52C, an energy absorbing device 532 may comprise a ball stud 532b 

that is movably received in a housing 532a (such as a housing at a base or mirror mount 

that attaches the mirror assembly at the interior portion of the vehicle or such as a housing 

at an attachment plate or backplate that attaches at the rear of the mirror reflective 

element or the like), with an energy absorbing material 532c that limits movement of the 

ball stud relative to the housing and that absorbs energy as the ball stud is moved relative 

to the housing, such as responsive to a threshold impact at the mirror reflective element or 

mirror head of the mirror assembly. Optionally, for example, and with reference to FIG. 

52D, an energy absorbing device 534 may comprise a mounting arm or tube 534a of the 

mounting structure (that may pivotally attach to a ball stud at one or both ends thereof). 

The mounting arm or tube 534a may comprise a collapsible feature (such as a collapsible 

material and/or creases or grooves or weakened areas 534b that facilitate crumpling or 

collapsing of the arm responsive to a threshold impact at the mirror reflective element or 

mirror head of the mirror assembly. Other means for absorbing energy during or 

responsive to a threshold impact at the mirror reflective element or mirror head of the 

mirror assembly may be implemented while remaining within the spirit and scope of the 

present invention. 

[00203] Optionally, a breakaway ball stud (such as with two ball brackets) may be provided 

[00204] 

that is insert molded to the attachment plate or toggle, and the breakaway ball stud may 

include a feature that may shear during impact and collapse into the part, thereby 

absorbing some of the impact energy. Optionally, features to limit or prevent the ball from 

detaching from the mirror altogether may be also or otherwise included, such as a barb on 

the innermost end of the ball stud or the like. 

Optionally, the mirror assembly may include a collapsible attachment plate or 

toggle, which provides a feature around the insert molded ball stud that may be made to 

collapse permanently during impact to absorb some impact energy. In such a 

construction, it may be beneficial to incorporate an impact absorbing material or foam, 

such as, for example, a Bayer Bayfill EA2204L material or the like. The foam may be used 

to fill the void created by a collapse zone, and the mirror construction may increase the 
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[00205] 

[00206] 

[00207] 

system stiffness by potentially casting the foam around the plastic collapse features, 

preferably while not degrading vibration stability or flex during adjustment, while still allow 

for the desired collapsing. 

Optionally, the mirror assembly may include a breakaway screw mount, such as a 

special gib (or dovetail) design that is just as robust relative to force from the set screw, but 

has features designed to start a crack during impact. Thus, during impact, the gib cracks 

and the mirror fully detaches from the windshield. With such a construction, the mirror 

may detach from the windshield before the mirror glass cracks. 

Optionally, a ball-in-socket type of mounting configuration may be used to provide a 

single or double pivot joint mounting assembly for pivotally or adjustably mounting the 

mirror assembly at an interior portion of a vehicle, such as at an in-cabin surface of a 

vehicle windshield. Typically, such a ball-in-socket type of mounting configuration includes 

a flat wire C-shaped ring which provides a compression spring for creating the adjustment 

torque. Optionally, it is envisioned that a standard coil spring may be used to provide the 

desired torque, but such a coil spring has a non-flat end surface where multiple coils are 

stacked, such as where the terminal ends of the coiled metal are stacked. Such stacking 

may require tooling changes as this makes the coiled spring taller overall than the flat wire 

spring. Thus, the present invention provides a "key ring" style spring (FIG. 52E) that 

solves this issue so that no tooling modifications are required, and makes the assembly 

more consistent because the equipment can now push on a flat surface at the ends of the 

spring. 

Although shown and described as having a mounting structure (such as a single or 

double ball/pivot mounting structure) that attaches at the mirror head and protrudes from or 

through the rear of the mirror casing, it is envisioned that a mounting structure may attach 

elsewhere at the mirror head, such as at an upper region of the mirror head. For example, 

and with reference to FIG. 53, an interior rearview mirror assembly 550 comprises a mirror 

head 552 having a reflective element 554 positioned at a front portion of a mirror housing 

or casing 556, with the mirror head adjustably mounted at an interior portion of a vehicle 

(such as to an interior surface of a vehicle windshield or a headliner of a vehicle or the like) 

via a mounting structure or mounting configuration or assembly 558 that pivotally attaches 

the mirror head to the interior portion of a vehicle via attachment at an upper region 556a 

of the mirror casing. In the illustrated embodiment, the attachment element or ball stud or 
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pivot element 560 of the mirror head 552 is attached to or formed with the mirror casing 

556 and protrudes generally upwardly therefrom, where it is pivotally received in a 

amounting arm or receiving element or pivot socket 558a to pivotally attach the mirror 

head to the mounting structure. By providing the pivot attachment at the upper region of 

the mirror casing (and exterior of the mirror casing), the mirror assembly may have 

additional room or space within the mirror casing for housing additional content, such as 

additional circuitry and/or accessories and/or the like. Optionally, the pivot attachment 

may protrude from and be exterior of other regions or portions of the mirror casing, while 

providing enhanced interior space within the mirror casing, while remaining within the spirit 

and scope of the present invention. 

[00208] Thus, the mirror reflective element assembly may comprise an electro-optic (such 

[00209] 

as electrochromic) reflective element or a prismatic reflective element. After the reflective 

element is coated and assembled, the reflective element is typically inspected to make 

sure that the curvature of the glass is within appropriate tolerance levels and that the 

uniformity of the reflective coatings is within appropriate tolerance levels and, for 

electrochromic reflective elements that have two spaced apart and joined substrates, that 

the uniformity of the spatial relationship of the substrates is within appropriate tolerance 

levels. Optionally, an imaging sensor or camera (such as a pixelated imaging array or the 

like) can be used in inspecting the reflective element assemblies and determining whether 

or not they are within the desired or appropriate tolerances. 

For example, and with reference to FIGS. 54 and 55, an inspection system 570 may 

include an imaging sensor or camera 572, which may be used with an array or matrix of 

illumination sources or lighted points or spots 57 4 on a grid board 576, whereby a 

reflective element 578 may be positioned in front of the grid board 576 (with the camera 

572 disposed at a generally central region of the grid board). For example, the reflective 

element may be fixedly supported at a fixture or the like to position each reflective element 

at a substantially precise or known distance and location relative to the fixed camera and 

lighted or backlit grid board. When the points or spots or dots on the grid board are 

illuminated or backlit, the illumination points are reflected by the fixtured reflective element 

and the reflected image is captured by the camera 572. An exemplary captured image 

580 is shown in FIG. 55, showing an image of the reflective element and the reflected grid 

of light spots or dots. 
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[00210] 

[00211] 

An image processor is operable to process images captured by the camera to 

determine whether or not the reflected image of the light pattern or grid is within the 

desired or appropriate tolerance levels (such as by comparing a position of each reflected 

light dot in the captured image with an expected position for the respective light dots as 

reflected by an acceptable or substantially flawless mirror). For example, the reflected 

image is processed and analyzed for distortion and spatial relationship to determine the 

flatness and matching of the two substrates of an electrochromic reflective element 

assembly. The inspection method or system of the present invention thus provides 

enhanced detection of even minor imperfections or irregularities and can detect slight 

changes or differences between the reflective elements by processing and analyzing the 

reflected light grid. When one or more of the light dots in the captured reflected image 

is/are not where it should be in the captured reflected image, the system can detect such 

an irregularity and determine if it is within or outside of a desired quality tolerance level. 

Thus, the mirror reflective element assembly may comprise an electro-optic 

reflective element assembly, such as an electrochromic reflective element assembly, with 

a frameless construction. The reflective element assembly may provide a low profile 

reflective element assembly, with a 6 mm perimeter band (such as a chrome band or the 

like) disposed around its periphery, and with the band being wider or waisted at the user 

input or touch zone or area (and with an aperture or window established therethrough at 

the touch input zone or area). The reflective element may utilize aspects of the mirror 

assemblies disclosed in U.S. Pat. Nos. 7,224,324 and/or 7,110,156, and/or U.S. Des. Pat. 

Nos. D493, 131 and/or D493,394, which are all hereby incorporated herein by reference in 

their entireties. The telematics icons or indicia or graphics (or other icons or indicia 

depending on the particular application of the mirror assembly) may be displayed or 

viewable to a person viewing the reflective element assembly when the reflective element 

assembly is normally mounted in the vehicle. Optionally, for example, the icons may be 

displayed or backlit so as to have a brightness or intensity of at least about 1500 cd/m2 

during daytime or higher ambient lighting conditions and/or at least about 80 cd/m2 during 

nighttime or lower ambient lighting conditions (such as responsive to a photosensor or the 

like at the mirror assembly). The user input indicators or individual touch pads may be 

established at an applique disposed to the rear of the reflective element assembly, and 

may be backlit by one or more white LEDs or the like, with a target intensity or brightness 
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of at least about 5 cd/m2 fixed brightness (such as for night viewing, whereby the low 

intensity backlighting of the individual touch pads may be washed out or partially washed 

out during daytime lighting conditions). 

[002121 The mirror assembly of the present invention may be mounted at or to the interior 

[00213] 

portion of the vehicle (such as to an in-cabin surface of the vehicle windshield) via any 

suitable mounting means, such as a single ball mounting configuration or double ball 

mounting configuration. The electrical connection of the mirror circuitry to circuitry or 

wiring of the vehicle may be via any suitable electrical connection. For example, a 

standard CCC 10 pin harness connection may be made at the circuitry of the mirror 

assembly when the mirror assembly is normally mounted in the vehicle. Optionally, a 

single printed circuit board may be disposed at the rear of the reflective element and may 

include the capacitive switches or sensors and the backlighting LEDs for the icons and/or 

other circuitry associated with the user inputs and features / functions. Optionally, the 

mirror assembly may include a fault indicator or alert indicator (such as a red LED or the 

like and such as disposed at or between the icons) to indicate to the user when an error or 

fault is detected in the telematics system or user input or touch system. Optionally, the 

telematics system and mirror reflective element assembly may provide an indication that 

the system is functioning properly, such as via a green LED or the like at or near the icons. 

Optionally, when a user touches an individual touch pad to activate one of the user inputs 

or touch sensors, the green LED may flash to confirm actuation of that user input. 

Optionally, the system may provide a delay in activating or controlling the selected feature 

of the touched individual touch pad to ensure that a proper touch was made by the user. 

Optionally, the telematics input lines may be fed to a microcontroller or control circuit while 

the LEDs are powered via a separate high current power supply. The green LED and the 

red LED or fault indicator may be viewable at or through the same aperture or window 

(such as a window established between two adjacent touch sensors, such as shown in 

FIG. 21 ). 

Optionally, the mirror assembly may include a display device, such as a video 

display screen, disposed behind the mirror reflective element and viewable, when 

activated, through the mirror reflector and reflective element by the driver of the vehicle 

when the driver is normally operating the vehicle. The display screen may be operable to 

display video images, such as images captured by one or more cameras of the vehicle, 
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[00214] 

such as video images captured by a rear backup camera of vehicle, whereby the rearward 

images are displayed for viewing by the driver of the vehicle during a reversing maneuver. 

The display screen may display other images from one or more other cameras, and/or may 

display information or the like, for viewing by the driver or occupant of the vehicle. 

Optionally, the display device or display screen or system may be in communication 

with an on-board diagnostics system of the vehicle (such as via a wire connection to the 

diagnostics system or port or via a wireless communication associated with the diagnostics 

system), whereby the display screen may display vehicle system information or status or 

accessory information or status or the like. For example, the display screen or system 

may be operable to display real time engine data, such as coolant temperature, oil 

pressure, engine RPMs, mass air flow rate, intake manifold pressure, throttle position, 

combustion mixture, engine component operation and status, battery voltage, battery and 

charging system information, climate control information and/or the like. The displayed 

information may be reconfigurable or selectable, and may be configured or selected by the 

driver to display the desired vehicle status or features, in order to provide the driver with 

information of interest to the driver and to not provide the driver with information that is not 

of interest or is of less interest to the driver. Optionally, the display screen or system may 

be operable to display various driving parameters or features to assist the driver in 

knowing how economically the driver is driving and to assist the driver in improving the fuel 

economy of the vehicle by adjusting his or her driving habits. For example, the display 

screen or system may provide a driving score based on acceleration, braking and speed 

variations to help the driver drive the vehicle in the most economic way for that particular 

vehicle and/or driving conditions. The display screen or system may also or otherwise 

provide average fuel economy data, fuel consumption data, trip/odometer data and/or the 

like, such as may be provided by conventional vehicle-based trip computers. Optionally, 

the display screen or system may be operable to display fault conditions or status reports 

on various vehicle systems or accessories, and may be operable to decode diagnostic 

engine trouble or fault codes so that the user can, for example, see why the "check 

engine" light or warning was activated, and may allow the user to reset the warning light or 

alert if desired or appropriate. Optionally, the display screen or system may provide other 

information or images pertaining to various vehicle accessories or systems, and may be 

adjusted or reconfigured by the driver or user to display selected features. 
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[0021s1 The video display screen device or module of the mirror assembly or display system 

of the present invention may comprise any suitable type of video screen and is operable to 

display images in response to an input or signal from a control or imaging system. For 

example, the video display screen may comprise a multi-pixel liquid crystal module (LCM) 

or liquid crystal video display (LCD), preferably a thin film transistor (TFT) multi-pixel liquid 

crystal video display (such as discussed below), or the video screen may comprise a multi­

pixel organic electroluminescent video display or a multi-pixel light emitting diode (LED) 

video display, such as an organic light emitting diode (OLEO) or inorganic light emitting 

video diode display or the like, or an electroluminescent (EL) video display or the like. For 

example, the video display screen may comprise a video screen of the types disclosed in 

U.S. Pat. Nos. 7,855,755; 7,734,392; 7,370,983; 7,338,177; 7,274,501; 7,255,451; 

7,195,381; 7,184,190; 6,902,284; 6,690,268; 6,428,172; 6,420,975; 5,668,663; 5,724,187; 

5,416,313; 5,285,060; 5,193,029 and/or 4,793,690, and/or U.S. patent applications, Ser. 

No. 13/023,750, filed Feb. 9, 2011, now U.S. Pat. No. 8,890,955; Ser. No. 10/538,724, 

filed Jun. 13, 2005 and published Mar. 9, 2006 as U.S. Pat. Pub. No. US-2006-0050018; 

Ser. No. 11 /226,628, filed Sep. 14, 2005 and published Mar. 23, 2006 as U.S. Pat. Pub. 

No. US-2006-0061008; Ser. No. 12/091,525, filed Apr. 25, 2008 and published Jan. 15, 

2009 as U.S. Pat. Pub. No. US-2009-0015736; Ser. No. 12/091,525, filed Apr. 25, 2008 

and published Jan. 15, 2009 as U.S. Pat. Pub. No. US-2009-0015736; Ser. No. 

12/578,732, filed Oct. 14, 2009 and published Apr. 22, 2010 as U.S. Pat. Pub. No. US-

2010-0097469; Ser. No. 09/585,379, filed Jun. 1, 2000, now abandoned; and/or Ser. No. 

10/207,291, filed Jul. 29, 2002, now abandoned, and/or PCT Application No. 

PCT/US10/47256, filed Aug. 31, 2010, which are all hereby incorporated herein by 

reference in their entireties. 

[00216] Optionally, the mirror assembly and/or prismatic or electrochromic reflective 

element may include one or more displays, such as for the accessories or circuitry 

described herein. The displays may be of types disclosed in U.S. Pat. Nos. 5,530,240 

and/or 6,329,925, which are hereby incorporated herein by reference in their entireties, 

and/or may be display-on-demand or transflective type displays, such as the types 

disclosed in U.S. Pat. Nos. 7,338,177; 7,274,501; 7,195,381; 6,690,298; 5,668,663 and/or 

5,724,187, and/or in U.S. patent applications, Ser. No. 11 /226,628, filed Sep. 14, 2005 and 

published Mar. 23, 2006 as U.S. Pat. Pub. No. US-2006-0061008; and/or Ser. No. 
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12/091,525, filed Jul. 15, 2008 and published Jan. 15, 2009 as U.S. Pat. Pub. No. US-

2009-0015736, which are all hereby incorporated herein by reference in their entireties. 

Optionally, the prismatic reflective element may comprise a display on demand or 

transflective prismatic element (such as described in U.S. Pat. Nos. 7,274,501 and/or 

7,338,177, which are hereby incorporated herein by reference in their entireties) so that 

the displays are viewable through the reflective element, while the display area still 

functions to substantially reflect light, in order to provide a generally uniform prismatic 

reflective element even in the areas that have display elements positioned behind the 

reflective element. 

[00217] The video display screen may be controlled or operable in response to an input or 

signal, such as a signal received from one or more cameras or image sensors of the 

vehicle, such as a video camera or sensor, such as a CMOS imaging array sensor, a CCD 

sensor or the like, such as the types disclosed in U.S. Pat. Nos. 5,550,677; 5,760,962; 

6,396,397; 6,097,023; 5,877,897 and 5,796,094, and/or U.S. patent application Ser. No. 

10/534,632, filed May 11, 2005 and published Aug. 3, 2006 as U.S. Pat. Pub. No. US-

2006-0171704, which are hereby incorporated herein by reference in their entireties, or 

from one or more imaging systems of the vehicle, such as a reverse or backup aid system, 

such as a rearwardly directed vehicle vision system utilizing principles disclosed in U.S. 

Pat. Nos. 5,550,677; 5,760,962; 5,670,935; 6,201,642; 6,396,397; 6,498,620; 6,717,61 O 

and/or 6,757,109, which are hereby incorporated herein by reference in their entireties, a 

trailer hitching aid or tow check system, such as the type disclosed in U.S. Pat. No. 

7,005,974, which is hereby incorporated herein by reference in its entirety, a cabin viewing 

or monitoring device or system, such as a baby viewing or rear seat viewing camera or 

device or system or the like, such as disclosed in U.S. Pat. Nos. 5,877,897 and/or 

6,690,268, which are hereby incorporated herein by reference in their entireties, a video 

communication device or system, such as disclosed in U.S. Pat. No. 6,690,268, which is 

hereby incorporated herein by reference in its entirety, and/or the like. The imaging sensor 

or camera may be activated and the display screen may be activated in response to the 

vehicle shifting into reverse, such that the display screen is viewable by the driver and is 

displaying an image of the rearward scene while the driver is reversing the vehicle. 

[00218] Optionally, a rear camera, such as a rear backup video camera/imager or the like 

(such as a camera and system of the types described in U.S. Pat. Nos. 5,550,677; 
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5,670,935; 6,498,620; 6,222,447 and/or 5,949,331, which are hereby incorporated herein 

by reference in their entireties), may be disposed at the vehicle and may have a rearward 

field of view rearward of the vehicle for capturing images rearward of the vehicle such as 

for driver assistance during a reversing maneuver of the vehicle or the like. Because such 

a rear camera has a rearward field of view, the rearward facing camera may be operable 

to capture images of rearwardly approaching or following vehicles that are behind the 

vehicle equipped with the rearward facing camera when the vehicle so equipped is driving 

forwardly along the road or highway. It is envisioned that an image processor or controller 

(such as an EyeO™ image processing chip available from Mobileye Vision Technologies 

Ltd. of Jerusalem, Israel, and such as an image processor of the types described in PCT 

Application No. PCT/US10/25545, filed Feb. 25, 2010 and published Sep. 2, 2010 as 

International Pub. No. WO/2010/099416, which is hereby incorporated herein by reference 

in its entirety) may process image data captured by the rearward facing camera to assess 

glare lighting conditions (such as to detect headlights of following vehicles that may cause 

glare at the interior and/or exterior rearview mirror assemblies of the equipped vehicle), 

and the controller may adjust or control the dimming of the electro-optic mirror assembly or 

assemblies of the equipped vehicle responsive to such image processing. Using principles 

of the systems described in U.S. Pat. No. 5,550,677, which is hereby incorporated herein 

by reference in its entirety, the system may operate to independently control any one or 

more of the interior rearview mirror assembly and the exterior rearview mirror assemblies 

of the equipped vehicle, such as based on the intensity and location of glare light detected 

by the camera and image processor. Such a rear reversing or backup camera and 

controller can also operate to detect the ambient light level present at the vehicle and may 

adjust the dimming of the mirror system accordingly, and/or may adjust other displays, 

lighting and/or accessories of the vehicle in accordance with and responsive to the 

ambient light detection by the rear backup camera (or by other cameras on the vehicle that 

view exterior to the vehicle). Such glare detection and ambient light detection and image 

processing of image data captured by a rear backup assist camera of the vehicle may 

obviate the need for a separate glare sensor elsewhere at the vehicle, such as at or in the 

interior rearview mirror assembly of the vehicle or the like. Such image processing and 

such a mirror control system may utilize aspects of the imaging systems described in U.S. 

Pat. Nos. 5,550,677; 5,670,935; 5,760,962; 6,201,642; 6,396,397; 6,498,620; 6,097,023; 
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5,877,897 and 5,796,094, which are hereby incorporated herein by reference in their 

entireties. 

[00219] Optionally, the mirror assembly may include other electrically operated or powered 

accessories, such as a compass sensor and compass display. Such a compass sensor 

and circuitry for the compass system that detects and displays the vehicle directional 

heading to a driver of the vehicle may comprise any suitable compass sensor and/or 

circuitry, such as a compass system and compass circuitry that utilizes aspects of the 

compass systems described in U.S. Pat. Nos. 7,370,983; 7,329,013; 7,289,037; 

7,249,860; 7,004,593; 6,928,366; 6,642,851; 6,140,933; 4,546,551; 5,699,044; 4,953,305; 

5,576,687; 5,632,092; 5,677,851; 5,708,41 O; 5,737,226; 5,802,727; 5,878,370; 6,087,953; 

6,173,508; 6,222,460 and/or 6,513,252, and/or European patent application, published 

Oct. 11, 2000 under Publication No. EP O 1043566, and/or U.S. patent application Ser. No. 

11 /226,628, filed Sep. 14, 2005 and published Mar. 23, 2006 as U.S. Pat. Pub. No. US-

2006-0061008, which are all hereby incorporated herein by reference in their entireties. 

The compass circuitry may include compass sensors, such as a magneto-responsive 

sensor, such as a magneto-resistive sensor, a magneto-capacitive sensor, a Hall sensor, a 

magneto-inductive sensor, a flux-gate sensor or the like. The compass sensor may be 

incorporated in or associated with a compass system and/or display system for displaying 

a directional heading of the vehicle to the driver, such as a compass system of the types 

described in U.S. Pat. Nos. 7,289,037; 5,924,212; 4,862,594; 4,937,945; 5,131,154; 

5,255,442; 5,632,092 and/or 7,004,593, which are all hereby incorporated herein by 

reference in their entireties. Optionally, an integrated automotive "compass-on-a-chip" 

may be disposed in a cavity of the mounting base of the mirror (or within the mirror 

housing or in an attachment to the mirror mount or elsewhere within the mirror assembly 

such as to the rear of the video screen or to the rear of the mirror reflective element) and 

may comprise at least two sensor elements (such as magneto-responsive sensor 

elements, or a Hall effect sensor or multiple Hall effect sensors), associated A/D and D/A 

converters, associated microprocessor(s) and memory, associated signal processing and 

filtering, associated display driver and associated LIN/CAN BUS interface and the like, all 

(or a sub-set thereof) created or disposed or commonly established onto a semiconductor 

chip surface/substrate or silicon substrate, such as utilizing CMOS technology and/or 

fabrication techniques as known in the semiconductor manufacturing arts, and constituting 
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[00220] 

an application specific integrated chip ("ASIC"), such as utilizing principles described in 

U.S. Pat. Nos. 7,815,326; 7,004,593; 7,329,013 and/or 7,370,983, and/or U.S. patent 

application Ser. No. 11 /226,628, filed Sep. 14, 2005 and published Mar. 23, 2006 as U.S. 

Pat. Pub. No. US-2006-0061008, which are hereby incorporated herein by reference in 

their entireties, and/or such as by utilizing aspects of an EC driver-on-a-chip such as 

described in U.S. Pat. No. 7,480,149, which is hereby incorporated herein by reference in 

its entirety. 

As discussed above, the mirror assembly may comprise an electro-optic or 

electrochromic mirror assembly that includes an electro-optic or electrochromic reflective 

element. The perimeter edges of the reflective element may be encased or encompassed 

by the perimeter element or portion of the bezel portion to conceal and contain and 

envelop the perimeter edges of the substrates and the perimeter seal disposed 

therebetween. The electrochromic mirror element of the electrochromic mirror assembly 

may utilize the principles disclosed in commonly assigned U.S. Pat. Nos. 7,274,501; 

7,255,451; 7,195,381; 7,184,190; 6,690,268; 5,140,455; 5,151,816; 6,178,034; 6,154,306; 

6,002,544; 5,567,360; 5,525,264; 5,610,756; 5,406,414; 5,253,109; 5,076,673; 5,073,012; 

5,117,346; 5,724,187; 5,668,663; 5,910,854; 5,142,407 and/or 4,712,879, and/or PCT 

Application No. PCT/US2010/029173, filed Mar. 30, 2010, which are hereby incorporated 

herein by reference in their entireties, and/or as disclosed in the following publications: N. 

R. Lynam, "Electrochromic Automotive Day/Night Mirrors", SAE Technical Paper Series 

870636 (1987); N. R. Lynam, "Smart Windows for Automobiles", SAE Technical Paper 

Series 900419 (1990); N. R. Lynam and A. Agrawal, "Automotive Applications of 

Chromogenic Materials", Large Area Chromogenics: Materials and Devices for 

Transmittance Control, C.M. Lampert and C.G. Granquist, EDS., Optical Engineering 

Press, Wash. (1990), which are hereby incorporated by reference herein in their entireties; 

and/or as described in U.S. Pat. No. 7,195,381, which is hereby incorporated herein by 

reference in its entirety. The thicknesses and materials of the coatings on the substrates, 

such as on the third surface of the reflective element assembly, may be selected to provide 

a desired color or tint to the mirror reflective element, such as a blue colored reflector, 

such as is known in the art and such as described in U.S. Pat. Nos. 5,910,854; 6,420,036 

and/or 7,274,501, which are all hereby incorporated herein by reference in their entireties. 

Optionally, the electrochromic circuitry and/or a glare sensor (such as a rearward facing 
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glare sensor that receives light from rearward of the mirror assembly and vehicle through a 

port or opening along the casing and/or reflective element of the mirror assembly) and 

circuitry and/or an ambient light sensor and circuitry may be provided on one or more 

circuit boards of the mirror assembly. 

[002211 Optionally, it is envisioned that aspects of the present invention may be suitable for 

an interior rearview mirror assembly that comprises a prismatic mirror assembly or a non­

electro-optic mirror assembly (such as a generally planar or optionally slightly curved 

mirror substrate) or an electro-optic or electrochromic mirror assembly. For example, the 

interior rearview mirror assembly may comprise a prismatic mirror assembly, such as the 

types described in U.S. Pat. Nos. 7,289,037; 7,249,860; 6,318,870; 6,598,980; 5,327,288; 

4,948,242; 4,826,289; 4,436,371 and 4,435,042, which are hereby incorporated herein by 

reference in their entireties. Optionally, the prismatic reflective element may comprise a 

conventional prismatic reflective element or prism or may comprise a prismatic reflective 

element of the types described in U.S. Pat. Nos. 7,420,756; 7,289,037; 7,274,501; 

7,249,860; 7,338,177 and/or 7,255,451, which are all hereby incorporated herein by 

reference in their entireties, without affecting the scope of the present invention. A variety 

of mirror accessories and constructions are known in the art, such as those disclosed in 

U.S. Pat. Nos. 5,555,136; 5,582,383; 5,680,263; 5,984,482; 6,227,675; 6,229,319 and 

6,315,421 (which are hereby incorporated herein by reference in their entireties), that can 

benefit from the present invention. 

[002221 Optionally, any and/or all of the electrically powered accessories of the vehicle may 

be powered via the power source of the vehicle and may be connected to a control and/or 

the power source when the mirror assembly is installed in the vehicle (such as via 

electrical connection to a vehicle wiring harness or the like). Optionally, the mirror 

assembly may include a battery or independent power source for powering one or more of 

its electrical accessories. Optionally, the mirror assembly may include one or more 

ultrathin battery. Such an ultrathin battery may be very thin and can be readily packaged 

within the mirror head (such as a rechargeable, about 0.3 mm thick, Organic Radical 

Battery (ORB), which is a flexible ultrathin battery that can be recharged quickly, and which 

is being developed by NEC Corp. of Tokyo, Japan). Such an ultrathin battery may be 

useful to, for example, refresh a video screen display as a supplement to the vehicle 

power, and/or may power the EC/LCD dimming of the mirror reflective element and/or the 
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like. The battery may be readily packaged within the mirror head and can be recharged 

via the vehicle power source. 

[00223] Optionally, the reflective element may includes an opaque or substantially opaque 

[00224] 

or hiding perimeter layer or coating or band disposed around a perimeter edge region of 

the front substrate (such as at a perimeter region of the rear or second surface of the front 

substrate) to conceal or hide or the perimeter seal from viewing by the driver of the vehicle 

when the mirror assembly is normally mounted in the vehicle. Such a hiding layer or 

perimeter band may be reflective or not reflective and may utilize aspects of the perimeter 

bands and mirror assemblies described in U.S. Pat. Nos. 5,066,112; 7,626,749; 7,274,501; 

7,184,190 and/or 7,255,451, and/or PCT Application No. PCT/US2010/032017, filed Apr. 

22, 2010 and published Oct. 28, 2010 as International Publication No. WO 2010/124064, 

and/or PCT Application No. PCT/US10/51741, filed Oct. 7, 2010 and published Apr. 14, 

2011 as International Publication No. WO 2011 /044312, and/or U.S. pat. application Ser. 

No. 11/226,628, filed Sep. 14, 2005 and published Mar. 23, 2006 as U.S. Pat. Pub. No. 

US-2006-0061008, which are all hereby incorporated herein by reference in their 

entireties. Optionally, the perimeter band may comprise a chrome/chromium coating or 

metallic coating and/or may comprise a chrome/chromium or metallic coating that has a 

reduced reflectance, such as by using an oxidized chrome coating or chromium oxide 

coating or "black chrome" coating or the like (such as by utilizing aspects of the mirror 

assemblies described in U.S. Pat. No. 7,184,190 and/or 7,255,451, which are hereby 

incorporated herein by reference in their entireties). Optionally, other opaque or 

substantially opaque coatings or bands may be implemented while remaining within the 

spirit and scope of the present invention. 

The interior rearview mirror assembly may include a casing, such as described 

above, or the mirror assembly may comprise or utilize aspects of other types of casings or 

the like, such as described in U.S. Pat. Nos. 7,338,177; 7,289,037; 7,249,860; 6,439,755; 

4,826,289 and 6,501,387, which are all hereby incorporated herein by reference in their 

entireties, without affecting the scope of the present invention. For example, the mirror 

assembly may utilize aspects of the flush or frameless or bezelless reflective elements 

described in U.S. Pat. Nos. 7,626,749; 7,360,932; 7,289,037; 7,255,451; 7,274,501 and/or 

7,184,190, and/or in U.S. patent applications, Ser. No. 11 /226,628, filed Sep. 14, 2005 and 

published Mar. 23, 2006 as U.S. Pat. Pub. No. US-2006-0061008; and/or Ser. No. 
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10/538,724, filed Jun. 13, 2005 and published Mar. 9, 2006 as U.S. Pat. Pub. No. US-

2006-0050018, which are all hereby incorporated herein by reference in their entireties. 

[0022s1 Optionally, the mirror assembly may comprise a modular mirror construction, and 

[00226] 

may include back housing portions or the like, such as cap portions of the types described 

in U.S. Pat. No. 7,289,037, which is hereby incorporated herein by reference in its entirety. 

A display screen may be provided as a modular display screen and may be mountable or 

installable in the appropriate or suitable mirror casing to provide a modular mirror 

assembly and display screen. For example, a rear casing or cap portion may include the 

display screen module including the associated components, such as the rails and motor 

and the like for a video slideout module (such as by utilizing aspects of the video mirrors 

described in U.S. Pat. Nos. 7,370,983 and 6,690,268, and/or U.S. patent applications, Ser. 

No. 10/538,724, filed Jun. 13, 2005 and published Mar. 9, 2006 as U.S. Pat. Pub. No. US-

2006-0050018; and/or Ser. No. 12/091,525, filed Apr. 25, 2008 and published Jan. 15, 

2009 as U.S. Pat. Pub. No. US-2009-0015736, which are hereby incorporated herein by 

reference in their entireties), and may be attachable to a reflective element and/or mirror 

casing to assemble the modular mirror assembly. The display screen module thus may be 

provided as an optional component or accessory for a vehicle, and may be readily 

assembled to a common reflective element and/or mirror casing of the mirror assembly. 

Optionally, the mirror casing and/or reflective element may include customized or 

personalized viewable characteristics, such as color or symbols or indicia selected by the 

vehicle manufacturer or owner of the vehicle, such as the customization characteristics 

described in U.S. Pat. Nos. 7,626,749; 7,255,451; 7,289,037, which are hereby 

incorporated herein by reference in their entireties. 

[00227] Optionally, the mirror assembly and/or any associated user inputs may be 

associated with various accessories or systems, such as, for example, a tire pressure 

monitoring system or a passenger air bag status or a garage door opening system or a 

telematics system or any other accessory or system of the mirror assembly or of the 

vehicle or of an accessory module or console of the vehicle, such as an accessory module 

or console of the types described in U.S. Pat. Nos. 7,289,037; 6,877,888; 6,824,281; 

6,690,268; 6,672,744; 6,386,742 and/or 6,124,886, and/or U.S. patent application Ser. No. 

10/538,724, filed Jun. 13, 2005 and published Mar. 9, 2006 as U.S. Pat. Pub. No. US-

2006-0050018, which are hereby incorporated herein by reference in their entireties. 
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[00228] 

[00229] 

Optionally, the user inputs or buttons may comprise user inputs for a garage door 

opening system, such as a vehicle based garage door opening system of the types 

described in U.S. Pat. Nos. 6,396,408; 6,362,771; 7,023,322 and/or 5,798,688, which are 

hereby incorporated herein by reference in their entireties. The user inputs may also or 

otherwise function to activate and deactivate a display or function or accessory, and/or 

may activate/deactivate and/or commence a calibration of a compass system of the mirror 

assembly and/or vehicle. The compass system may include compass sensors and 

circuitry within the mirror assembly or within a compass pod or module at or near or 

associated with the mirror assembly. Optionally, the user inputs may also or otherwise 

comprise user inputs for a telematics system of the vehicle, such as, for example, an 

ONSTAR® system as found in General Motors vehicles and/or such as described in U.S. 

Pat. Nos. 4,862,594; 4,937,945; 5,131,154; 5,255,442; 5,632,092; 5,798,688; 5,971,552; 

5,924,212; 6,243,003; 6,278,377; 6,420,975; 6,477,464; 6,946,978; 7,308,341; 7,167,796; 

7,004,593; 7,657,052 and/or 6,678,614, and/or U.S. pat. application Ser. No. 10/538,724, 

filed Jun. 13, 2005 and published Mar. 9, 2006 as U.S. Pat. Pub. No. US-2006-0050018, 

which are all hereby incorporated herein by reference in their entireties. 

Optionally, the mirror assembly may include one or more other accessories at or 

within the mirror casing, such as one or more electrical or electronic devices or 

accessories, such as antennas, including global positioning system (GPS) or cellular 

phone antennas, such as disclosed in U.S. Pat. No. 5,971,552, a communication module, 

such as disclosed in U.S. Pat. No. 5,798,688, a blind spot detection system, such as 

disclosed in U.S. Pat. Nos. 5,929,786 and/or 5,786,772, transmitters and/or receivers, 

such as a garage door opener or the like, a digital network, such as described in U.S. Pat. 

No. 5,798,575, a high/low headlamp controller, such as disclosed in U.S. Pat. Nos. 

5,796,094 and/or 5,715,093, a memory mirror system, such as disclosed in U.S. Pat. No. 

5,796,176, a hands-free phone attachment, a video device for internal cabin surveillance 

and/or video telephone function, such as disclosed in U.S. Pat. Nos. 5,760,962 and/or 

5,877,897, a remote keyless entry receiver, lights, such as map reading lights or one or 

more other lights or illumination sources, such as disclosed in U.S. Pat. Nos. 6,690,268; 

5,938,321; 5,813,745; 5,820,245; 5,673,994; 5,649,756; 5,178,448; 5,671,996; 4,646,21 O; 

4,733,336; 4,807,096; 6,042,253; 5,669,698; 7,195,381; 6,971,775 and/or 7,249,860, 

microphones, such as disclosed in U.S. Pat. Nos. 7,657,052; 6,243,003; 6,278,377 and/or 
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6,420,975, speakers, antennas, including global positioning system (GPS) or cellular 

phone antennas, such as disclosed in U.S. Pat. No. 5,971,552, a communication module, 

such as disclosed in U.S. Pat. No. 5,798,688, a voice recorder, a blind spot detection 

system, such as disclosed in U.S. Pat. Nos. 7,720,580; 7,038,577; 6,882,287; 5,929,786 

and/or 5,786,772, transmitters and/or receivers, such as for a garage door opener or a 

vehicle door unlocking system or the like (such as a remote keyless entry system), a digital 

network, such as described in U.S. Pat. No. 5,798,575, a high/low headlamp controller, 

such as a camera-based headlamp control, such as disclosed in U.S. Pat. Nos. 5,796,094 

and/or 5,715,093, a memory mirror system, such as disclosed in U.S. Pat. No. 5,796,176, 

a hands-free phone attachment, an imaging system or components or circuitry or display 

thereof, such as an imaging and/or display system of the types described in U.S. Pat. Nos. 

7,400,435; 7,526,103; 6,690,268 and/or 6,847,487, and/or U.S. patent application Ser. No. 

11 /239,980, filed Sep. 30, 2005 and published Jun. 15, 2006 as U.S. Pat. Pub. No. US-

2006-0125919, a video device for internal cabin surveillance (such as for sleep detection 

or driver drowsiness detection or the like) and/or video telephone function, such as 

disclosed in U.S. Pat. Nos. 5,760,962 and/or 5,877,897, a remote keyless entry receiver, a 

seat occupancy detector, a remote starter control, a yaw sensor, a clock, a carbon 

monoxide detector, status displays, such as displays that display a status of a door of the 

vehicle, a transmission selection (4wd/2wd or traction control (TCS) or the like), an antilock 

braking system, a road condition (that may warn the driver of icy road conditions) and/or 

the like, a trip computer, a tire pressure monitoring system (TPMS) receiver (such as 

described in U.S. Pat. Nos. 6,124,647; 6,294,989; 6,445,287; 6,472,979; 6,731,205 and/or 

7,423,522, and/or an ONSTAR® system, a compass, such as disclosed in U.S. Pat. Nos. 

5,924,212; 4,862,594; 4,937,945; 5,131,154; 5,255,442 and/or 5,632,092, and/or any other 

accessory or circuitry or the like (with all of the above-referenced patents and PCT and 

U.S. patent applications being commonly assigned to Donnelly Corporation and being 

hereby incorporated herein by reference in their entireties). 

[00230] Optionally, the mirror assembly (such as at the mounting base, which may be fixed 

relative to the vehicle windshield) may include an imaging sensor (such as a forward facing 

imaging sensor or camera that has a forward field of view through the vehicle windshield) 

that may be part of or may provide an image output for a vehicle vision system, such as a 

headlamp control system or lane departure warning system or object detection system or 
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other vehicle vision system or the like, and may utilize aspects of various imaging sensors 

or imaging array sensors or cameras or the like, such as a CMOS imaging array sensor, a 

CCD sensor or other sensors or the like, such as the types described in U.S. Pat. Nos. 

5,550,677; 5,670,935; 5,760,962; 5,715,093; 5,877,897; 6,922,292; 6,757,109; 6,717,61 O; 

6,590,719; 6,201,642; 6,498,620; 5,796,094; 6,097,023; 6,320,176; 6,559,435; 6,831,261; 

6,806,452; 6,396,397; 6,822,563; 6,946,978; 7,038,577; 7,004,606 and/or 7,720,580, 

and/or U.S. patent applications, Ser. No. 10/534,632, filed May 11, 2005 and published 

Aug. 3, 2006 as U.S. Patent Publication No. US-2006-0171704; Ser. No. 12/091,359, filed 

Jun. 10, 2008 and published Oct. 1, 2009 as U.S. Pat. Pub. No. US-2009-0244361; and/or 

Ser. No. 12/377,054, filed Feb. 10, 2009 and published Aug. 26, 2010 as U.S. Pat. Pub. 

No. US-2010-0214791, and/or PCT Application No. PCT/US08/78700, filed Oct. 3, 2008 

and published Apr. 9, 2009 as International Publication No. WO 2009/046268, and/or PCT 

Application No. PCT/US08/76022, filed Sep. 11, 2008 and published Mar. 19, 2009 as 

International Publication No. WO 2009/036176, which are all hereby incorporated herein 

by reference in their entireties. The sensor may include a lens element or optic between 

the imaging plane of the imaging sensor and the forward scene to substantially focus the 

scene at an image plane of the imaging sensor. The imaging sensor may comprise an 

image sensing module or the like, and may utilize aspects described in U.S. patent 

applications, Serial No. 10/534,632, filed May 11, 2005 and published Aug. 3, 2006 as 

U.S. Pat. Pub. No. US-2006-0171704; and/or Ser. No. 12/091,359, filed Oct. 27, 2006 and 

published Oct. 1, 2009 as U.S. Pat. Pub. No. US-2009-0244361, which are hereby 

incorporated herein by reference in their entireties. 

[00231] Optionally, the accessory or accessories, such as those described above and/or 

below, may be positioned at or within the mirror casing and/or mirror cap portion or the 

like, and may be included on or integrated in a printed circuit board positioned within the 

mirror casing and/or cap portion, such as along a rear surface of the reflective element or 

elsewhere within a cavity defined by the casing, without affecting the scope of the present 

invention. The user actuatable inputs and/or touch sensors and/or proximity sensors and 

displays described above may be actuatable to control and/or adjust the accessories of the 

mirror assembly/ system and/or overhead console and/or accessory module and/or 

vehicle. The connection or link between the controls and the display screen device and/or 

the navigation system and/or other systems and accessories of the mirror system may be 
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[00232] 

[00233] 

provided via vehicle electronic or communication systems and the like, and may be 

connected via various protocols or nodes, such as BLUETOOTH®, SCP, UBP, J1850, 

CAN J2284, Fire Wire 1394, MOST, LIN, FlexRay™, Byte Flight and/or the like, or other 

vehicle-based or in-vehicle communication links or systems (such as WIFI and/or IRDA) 

and/or the like, or via VHF or UHF or other wireless transmission formats, depending on 

the particular application of the mirror/ accessory system and the vehicle. Optionally, the 

connections or links may be provided via various wireless connectivity or links, without 

affecting the scope of the present invention. 

Optionally, the mirror assembly may include or incorporate or receive a module that 

provides for upgradeable HMI between consumer electronics and the automotive systems 

and/or mirror systems, such as by utilizing aspects of the mirror assemblies and systems 

described in International Publication No. WO 2011 /028686, published on Mar. 10, 2011, 

which is hereby incorporated herein by reference in its entirety. Such an upgradeable 

system may provide the prerequisite items for an HMI video, tactile feedback or haptic 

feedback, keyboard and sound, both sent and received via video and audio inputs and 

outputs. A replaceable module may provide interface to various consumer electronics 

(such as consumer hand held devices and the like), and the module can be replaced to 

provide connectivity or communication with different consumer electronics. The module 

may connect to circuitry or the like at the interior rearview mirror assembly, or may be 

disposed/connected elsewhere in the vehicle. The present invention thus provides 

upgradeability of the mirror assembly or vehicle systems for different or new consumer 

electronics, which typically change and are improved or enhanced at a faster pace than 

the vehicle systems. The replaceable module may also provide an interface to an 

intelligent home system (such as a garage door opening system or vehicle starting system, 

which may allow for a person to start their car from inside their home and via a home­

based system). The replaceable module thus may be readily changed or replaced to keep 

the vehicle compatible with consumer electronics as the consumer electronics are 

upgraded. 

Optionally, aspects of the mirror assemblies discussed above may be incorporated 

in or associated with an exterior rearview mirror assembly that is configured for mounting 

at a side region of a vehicle. Optionally, an exterior rearview mirror assembly of the 

present invention may comprise dual actuators and dual pivot axes for adjusting a mirror 
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head and reflective element relative to a side of a vehicle at which the mirror assembly is 

mounted. For example, and with reference to FIGS. 56-58B, an exterior rearview mirror 

assembly 610 comprises a reflective element 612 (such as a generally planar or bent 

reflective element and such as an electrochromic reflective element or a flat glass or 

curved glass reflective element, such as a flat or curved reflective element having a single 

flat or planar or curved or convex curved glass substrate or having two flat or curved 

substrates or the like) that is attached at a rear attaching portion 614a of a mirror head 

housing 614. In the illustrated embodiment, the reflective element is adhered at a rear 

attaching surface of the mirror head housing, with the front perimeter edge regions of the 

reflective element being curved or rounded or beveled to provide a smooth or continuous 

transition between the generally planar front surface of the reflective element and the side 

walls or surfaces of the mirror housing, such as in a similar manner as discussed above 

with respect to the interior rearview mirror assemblies. 

[00234] As shown in FIGS. 56, 56A and 56B, mirror head housing 614 is attached at an 

[00235] 

inner bracket or mounting element 616 that is attached at a first actuator 618, whereby 

rotational driving of the first actuator 618 imparts a rotation of bracket 616 and mirror head 

housing 614 about a first pivot axis 618a. First actuator 618 is attached to or mounted at 

an outer bracket 620 that is mounted to or attached to a second actuator 622, which is 

attached at or disposed at or in an outer cover 624, whereby rotational driving of second 

actuator 622 imparts of rotation of bracket 620 and first actuator 618 and bracket 616 and 

mirror head housing 614 about a second pivot axis 622a. The outer cover 624 is disposed 

at or attached to or mounted at the side portion of the vehicle (and pivotally or rotatably 

mounted thereat, such as via the actuator 622) when the exterior mirror assembly is 

normally mounted at the side of the vehicle. 

When so mounted, the mirror head is adjustable about the first and second axes 

(via selective actuation of one or both actuators) to adjust the rearward field of view for the 

driver of the vehicle. For example, and with reference to FIG. 57, when the second 

actuator 622 is selectively operated to rotate or pivot outer bracket 620 relative to the side 

of the vehicle, the mirror head housing 614 is pivoted about the second pivot axis 622a to 

vertically adjust the rearward field of view for the driver of the vehicle (such as, for 

example, within about a+/- 15 degree range of pivotal adjustment). Also, and with 

reference to FIGS. 58A and 58B, when the first actuator 618 is selectively operated to 
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[00236] 

[00237] 

rotate or pivot inner bracket 616 relative to outer bracket 620, the mirror head housing 614 

is pivoted about the first pivot axis 618a to laterally adjust the rearward field of view (such 

as, for example, within about a+/- 60 degree range of pivotal adjustment). The pivot axes 

may be angled relative to one another to provide the desired cooperative pivoting of the 

mirror head and reflective element relative to the side of the vehicle at which the mirror 

assembly is mounted. For example, the pivot axes may be angled relative to one another 

at an angle of at least about 15 degrees or at least about 30 degrees or more, such as an 

angle of up to about 90 degrees, depending on the particular application of the mirror 

assembly. The operation of the actuators and the operational speed of the actuators may 

be selected to provide the desired adjustment of the mirror head and reflective element 

depending on the particular relative angle of the pivot axes and/or the angle of the second 

pivot axis 622a relative to the side of the vehicle and/or the angle of the first pivot axis 

618a relative to the second pivot axis and/or relative to the side of the vehicle. 

Because of the angled relationship of the axes of rotation of the actuators and the 

angled interface or mounting interface of the mirror head housing 614 and outer cover 624, 

the first and second actuators may be operated together or cooperatively operated to 

laterally adjust the rearward field of view while maintaining a generally constant tip angle 

(and without also vertically adjusting the rearward field of view of the reflective element). 

Thus, when the mirror has been adjusted so that the reflective element has the desired 

vertical adjustment (via operation of the second actuator 622), a user may laterally adjust 

the mirror to laterally adjust the rearward field of view of the reflective element, whereby 

both actuators 618 and 622 may operate to pivot the mirror head about both pivot axes 

618a, 622a so that the mirror head is pivoted toward or away from the side of the vehicle 

while limiting vertical adjustment of the rearward field of view of the reflective element. For 

example, and as can be seen with reference to FIG. 58B, if the mirror head 614 is pivoted 

about pivot axis 622a in the direction A, then the outer cover 624 may concurrently be 

pivoted about pivot axis 618a in the direction B, such that the mirror head may have limited 

or reduced vertical adjustment as it is laterally adjusted relative to the side of the vehicle 

(so that the mirror head is moved generally in the direction C in FIG. 58B). 

Optionally, and desirably, the actuators 618, 622 may operate at different speeds to 

provide the desired or selected lateral adjustment with limited vertical adjustment (and/or 

to provide a desired or selected vertical adjustment with limited lateral adjustment and/or to 
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[00238] 

provide a desired or selected vertical and lateral adjustment). The actuators may be 

controlled by a control or control system that receives an input from a user actuatable 

device (such as a directional keypad or joystick control common for controlling known 

exterior mirror actuators) and that may automatically control one or both of the actuators at 

the desired directions and/or speeds to provide the desired or selected adjustment of the 

mirror head and reflective element. The control may be operable to determine the 

appropriate adjustment speeds and degree of adjustment for the actuators to provide the 

desired adjustment in a manner that appears (to a person viewing the mirror assembly 

during a lateral adjustment of the mirror head) to be a smooth lateral adjustment of the 

mirror reflective element. The selected or appropriate speeds and adjustment ranges or 

angles may vary depending on the particular application of the mirror assembly, such as 

the particular angle of the side of the vehicle at which the mirror assembly is mounted, 

and/or the interface angle of the mirror head and outer cover (relative to the angle of the 

side of the vehicle) and/or the relative angle between the pivot axes of the two actuators (it 

is envisioned that, at least for some embodiments, the tip or vertical adjustment actuator 

may run at a slower speed than the lateral adjustment actuator to provide a smooth 

adjustment of the mirror reflective element and rearward field of view). 

The control of the mirror assembly may be provided via any suitable control system. 

For example, and with reference to FIG. 58C, a control system 680 is operable to control 

the actuator motors to adjust the mirror head housing and the reflective element, such as 

in response to one or more user inputs. Control system 680 includes a controller 682 

(such as a microcontroller or microprocessor or the like), which is operable to control the 

motor drivers 684 and actuator motors 686 responsive to one or more user inputs or 

buttons or switches 688. Controller 682 receives a position signal from each of the 

actuator motors so that the controller knows the position or angle or degree of rotation of 

each motor of the mirror assembly. As shown in FIG. 58C, the control system 680 

includes a supply conditioning element or device 690, a regulator 691, a motor supply 

cutthroat 692, a supply measure 693 in communication with the controller 682 and a 

current sensor 694 in communication with the controller, the motor supply cutthroat and 

each of the motor drivers. 

[00239] The configuration or architecture of the control system for the exterior rearview 

mirror assembly is such that the specific mechanical implementation (i.e. the relative 
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[00240] 

[00241] 

planes of motion of each actuator) is separated from the vehicle control systems (and thus 

the control system of the exterior mirror assembly may plug into an electrical connector or 

main connector 696 of the vehicle (such as via a multi-pin connector or plug-and-socket 

type connector or the like), such as when the exterior rearview mirror assembly is mounted 

at an exterior portion of a vehicle during assembly of the vehicle. The necessary 

knowledge of the mechanical implementation is fully contained within the control system of 

the mirror assembly itself. This ensures that the vehicle control systems need not change 

for every application. This allows a greater degree of design and styling flexibility without 

affecting the vehicle control systems. 

The controller board incorporates a controller or microcontroller that is responsible 

for overall mirror system control and status monitoring. The motion command input is 

received by the microcontroller either via the user input buttons or toggle or switch 688 

(such as for controlling up, down, left, right, fold and deploy motions and/or the like) or 

from another vehicle module via the communications block 698, typically either a LIN or 

CAN bus or the like. The controller interprets the input or command and activates each 

motor driver accordingly. The control signal to each motor driver is pulse width modulated 

(PWM) to regulate the speed of each motor and thereby each axis of motion in the mirror 

assembly. 

The speed of each motor is determined algorithmically based on the mechanical 

configuration of the mirror assembly. In this manner, the mirror assembly can move in a 

typical fashion regardless of the axis orientation. As the actual speed of each motor is 

dependent on the supplied driving voltage as well as the ambient temperature of the 

system, the controller measures those parameters and further algorithmically adjusts the 

pulse width of the control signal. As an additional input, position feedback can be utilized 

to directly measure the position and speed of each actuator and relative to each axis of 

rotation. These attributes can be used by the controller to further adjust the pulse width 

supplied to each motor driver. Optionally, the mirror assembly and/or control circuitry may 

operate the actuator or actuators at 12 volts or the like during normal operation, and may 

include a booster circuit that is operable to operate the actuator at a higher power or 

voltage (such as at 24 Volts or the like) for increased speed during a powerfold operation 

(where the mirror head is pivoted about both axes to fold or move so as to be generally 

along the side of the vehicle). 
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[00242] 

[00243] 

This feedback enables real-time adjustment of the motion of the mirror head about 

each axis of rotation to provide highly accurate and repeatable motion over time and wear 

during the life cycle of the rearview mirror assembly. The control system is configured to 

also provide a memory system for the mirror assembly, such as for vehicle applications 

that include such memory systems. The vehicle module responsible for the memory 

system typically provides a reference voltage and ground and reads back a scaled version 

of the reference voltage. The controller in the exterior rearview mirror assembly provides 

these scaled voltages via the position output signals. These signals are algorithmically 

calculated from the position feedback read from each actuator and are scaled to the 

provided reference voltage. 

The exterior rearview mirror assembly of the present invention thus provides for 

adjustment of the rearward field of view at the rearview mirror via adjustment or operation 

of two actuators having different or non-co-axial axes of rotation. For example, and as 

shown in FIG. 59, the exterior mirror assembly 610 has the mirror head housing 614 

pivotally attached at the outer cover 624 via the first actuator 618, whereby rotational 

driving of the first actuator 618 imparts a rotation of mirror head housing 614 about the first 

pivot axis 618a relative to the outer cover 624. The outer cover 624 is pivotally attached at 

the side of the vehicle via the second actuator, whereby rotational driving of second 

actuator 622 imparts of rotation of outer cover 624 and mirror head housing 614 the a 

second pivot axis 622a. The outer cover 624 is disposed at or attached to or mounted at 

the side portion of the vehicle (and pivotally or rotatably mounted thereat, such as via the 

actuator 622) when the exterior mirror assembly is normally mounted at the side of the 

vehicle. 

[00244] As shown in FIGS. 60A-62, actuator 618, 622 (the first actuator 618 is preferably 

similar in construction and components as the second actuator 622, so they are described 

as a common actuator below) comprises a housing or bracket 630 that houses or receives 

the drive motor 632 therein. In the illustrated embodiment, an output shaft 632a (with a 

worm gear 632b attached thereat) of the drive motor 632 is rotatably drivable (via actuation 

of the drive motor 632 in the selected or appropriate direction) to rotatably drive a 

combination gear element 634, which, in turn, rotatably drives an output gear 636 at the 

housing 630 and at a gear bushing 638. In the illustrated embodiment, the gear element 

634 has a gear element 634a that engages worm gear 632b and a worm gear element 
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634b that engages a first gear element 636a of output gear 636 (such as through an 

opening or aperture 631 at a center housing portion 630a of housing 630, with the gear 

bushing 638 and first gear element 636a of output gear 636 received in or nested in the 

center housing portion 630a and the worm gear 634b disposed outboard of the center 

housing portion 630a and at the aperture 631 ). A rivet tube 640 extends through housing 

630 and receives or extends through a bearing washer 642a and a bearing 642 at one end 

(where a housing cover 630b is attached to contain or house the motor and other 

components with the housing 630). A memory system 644 is disposed between the 

bearing washer 642a and the gear bushing 638. Rivet tube 640 extends through or 

receives a spring 646 and spring washer 648 at the other end of the tube 640, with a clutch 

plate 650 and an adapter plate 652 disposed between the spring 646 and the housing 630. 

[00245] When the exterior rearview mirror assembly 610 is assembled and mounted at a 

vehicle, the housing 630 of second actuator 622 may be attached or affixed at the side 

portion of the vehicle. The outer cover 624 has an attachment plate or receiver 654 (FIG. 

59) that receives the spring 646 and spring washer 648 therein and that interfaces with 

and attaches to the adapter plate 652 (such as via a snap together connection or via one 

or more fasteners or the like, or the adaptor plate and the mirror bracket or attachment 

plate may be combined and the rivet tube may hold the parts together instead of fasteners 

or the like). When assembled and mounted in this manner, rotational driving of drive motor 

632 of second actuator 622 imparts rotation of the output gear 636, which, in turn, rotatably 

drives the clutch plate 650, which rotatably drives the adapter plate 652 and thus the 

receiver 654 and outer cover 624 relative to the actuator housing 630 and the side of the 

vehicle. Likewise, when the exterior rearview mirror assembly 610 is assembled, the 

housing 630 of the first actuator 618 may be attached or affixed at the mirror housing 614 

and the attachment plate or receiver 654 may be attached or affixed at the outer cover 

624, such that rotational driving of drive motor 632 of first actuator 618 imparts rotation of 

the output gear 636, which, in turn, rotatably drives the clutch plate 650, which rotatably 

drives the adapter plate 652 and thus the receiver 654 and outer cover 624 relative to the 

actuator housing 630 and the mirror housing 614. The adapter plate 652 is press fit at the 

rivet tube 640 such that rotation of the adapter plate imparts a corresponding rotation of 

the rivet tube, which rotates via bearing 642 relative to the housing cover portion 630b and 

housing 630. 
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[00246] As best shown in FIGS. 62 and 63, the actuator comprises a clutch system at the 

[00247] 

adapter plate 652, the clutch plate 650 and the housing 630. As shown in FIG. 63, the 

adapter plate 652 has a manual clutch surface 652a that engages a corresponding clutch 

surface 650a of the clutch plate, and the clutch plate 650 includes another clutch surface 

650b that engages a stabilization clutch surface 630a of the housing 630. Thus, during 

electrical operation of the motor 632, the output gear 636 drives the clutch plate 652, which 

slides against the clutch surface 630c of the actuator housing 630. 

Such a clutch assembly or system provides a reduced or zero-backlash output that 

has enhanced vibrational stability. During manual operation of the mirror assembly (such 

as if a user manually grasps and rotates the mirror), the manual clutch surface 652a of the 

adapter plate 652 slides against the clutch surface 650a of the clutch plate 650, while the 

clutch plate 650 is held steady by the gear train when the motor is not actuated. The 

mirror assembly can thus be manually adjusted about either axis, whereby the clutch slips 

to allow for such manual adjustment and for a breakaway function or feature. Optionally, 

the mirror assembly may be manually controlled and operated by providing manual 

controls for the pivoting about the pivot axes of the mirror assembly to adjust the rearward 

field of view of the mirror reflective element. 

[00248] In the illustrated embodiment, the exterior rearview mirror assembly uses two 

angled clutch surfaces to improve the lateral and rotational stability of each of the first and 

second actuators. As can be seen in FIG. 63, the stabilization clutch surfaces 630c, 650b 

are disposed or established radially inward from the manual clutch surfaces 650a, 652a, 

and are configured at a sharper or steeper or increased angle relative to the manual clutch 

surfaces. The increased angle and reduced diameter of the stabilization clutch surfaces 

reduces the minimum output torque required by the drive mechanism to electrically adjust 

the mirror while still allowing for a heavy manual adjustment effort and spring load (to 

reduce the possibility of unintentional manual adjustments of the mirror assembly, such as 

via mild bumping of the mirror head or the like). 

[00249] Although shown and described as having the angled clutch surfaces 650a, 652a 

shown in FIG. 63, other shaped or contoured clutch surfaces may be implemented while 

remaining within the spirit and scope of the present invention. For example, the clutch 

surfaces may have dual surfaces or non-planar engaging surfaces or the like. For 

example, and with reference to FIG. 63A, the clutch surface 650a' may comprise a dual 
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angled surface that engages a correspondingly formed clutch surface 652a'. Other shapes 

and configurations of the clutch surfaces may be implemented while remaining within the 

spirit and scope of the present invention. 

[00250] The actuator may include a memory system, such as a contact memory system or a 

[00251] 

non-contact memory system or the like. In the illustrated embodiment, the actuator 

includes memory system 644, which comprises a memory circuit element or circuit board 

644a, a memory wiper or element 644b and a memory wiper holder 644c, which are 

disposed at the housing 630 and between the housing 630 and the and an end cover 

element 630b of the housing 630 (such as best seen in FIG. 62). The memory wiper 

holder 644c, memory wiper 644b and adapter plate 652 are press fit or secured to the rivet 

tube 640, so they all rotate together as a single construction, while the memory circuit 

board 644a is fixed at the housing 630 and thus does not rotate with the memory wiper 

holder and wiper when the actuator is actuated. As the adapter plate 652 is rotated 

relative to the housing 630 (via rotational driving of the drive motor 632), the rivet tube 640 

rotates and the memory wiper 644b attached at the memory wiper holder 644c is thus 

swept along circuitry traces or carbon ink traces 644d on the memory circuit board 644a 

(such as two concentric traces disposed around the memory circuit board). Responsive to 

such sweeping of the memory wiper 644b, circuitry determines the degree of rotation of 

the adapter plate or element relative to the housing based on the location of the memory 

wiper (which may contact both traces and thus may close a circuit or provide a jumper 

between the traces so that circuitry that is electrically connected to the traces can 

determine the location of the memory wiper along the traces) along the circuit traces 

(which have terminals at each end thereof for connection to circuitry that is operable to 

determine where along the traces the wiper is located at any given time). 

Thus, the memory system 644 is operable to determine the degree of rotation of the 

mirror head relative to the outer housing and the degree of rotation of the outer housing 

relative to the side of the vehicle, and the system may provide a memory selection function 

so a driver of the vehicle may save a particular mirror setting, such as in a similar manner 

with conventional memory mirror systems. Thus, when a driver of the vehicle later selects 

the saved setting, one or both actuators 618, 622 operate to set the mirror head at the 

appropriate position or orientation relative to the outer housing and to set the outer housing 
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at the appropriate position or orientation relative to the side of the vehicle, in order to 

provide the desired or selected rearward field of view to the driver of the vehicle. 

[00252] Optionally, and with reference to FIGS. 64A and 64B, a memory system 644' 

[00253] 

comprises a memory circuit element or circuit board 644a', a pair of memory wipers or 

contacts or elements 644b', 644c' and a memory contact holder 644d', which are disposed 

at the housing and between the housing and the and the end cover element of the housing 

(not shown in FIGS. 64A and 64B, but similar to the components shown in FIG. 62). The 

memory contact holder 644d', memory contacts 644b', 644c' and the adapter plate are 

press fit or secured to the rivet tube, so they all rotate together as a single construction, 

while the memory circuit board 644a' is fixed at the housing and thus does not rotate with 

the memory wiper holder and wiper when the actuator is actuated, such as in a similar 

manner as discussed above. 

Memory system 644' comprises an absolute position feedback system that provides 

an unrestricted 360 degree planar movement of an element or actuator (such as either or 

both actuators 618, 622). The rotational position of the actuator is provided via three 

concentric rings 645a', 645b', 645c' fabricated on the printed circuit board 644a' and 

optionally constructed using a resistive ink. The innermost ring 645a' and outermost ring 

645c' are constructed by printing the resistive ink over a copper trace. The copper trace 

provides a low impedance path in parallel with the resistive element, electrically shorting 

the resistance of the ink. The center ring 645b' is constructed by printing the resistive ink 

directly on the PCB substrate and on two small copper pads located about 180 degrees 

relative to each other. The length of the pads (along the arc of the circumference) is very 

narrow. The width of the pads is approximately equal to the width of the ring. These pads 

provide an electrical connection to center ring 645b'. One of these pads is connected to 

ground while the other is connected to a positive reference voltage. This construction 

creates two resistors in parallel, each occupying about half of the circumference of center 

ring 645b'. As shown in FIG. 64B, bridging the gap between inner ring 645a' and center 

ring 645b' is a contact 644b' and bridging the gap between center ring 645b' and outer ring 

645c' is a contact 644c'. The contacts 644b', 644c' comprise metallic elements that are 

each constructed to create a highly conductive and flexible contact surface that rides on 

the resistive ink surface of the rings. Each metal contact on center ring 645b' applies the 
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[00254] 

[00255] 

voltage sensed at the contact point on center ring 645b' onto the opposing ring (such as 

inner ring 645a' for contact 644b' and outer ring 645c' for contact 644c'). 

The metal elements are placed at an angle relative to each other that is significantly 

less than 180 degrees and significantly more than zero degrees, such as at an angle of 

around 45 degrees or more or less. The arrangement of contact 644b' and contact 644c' 

ensures that there is a unique voltage pair at every position in the 360 degrees of rotation 

of the actuator. In this manner, the absolute position of the actuator can be determined 

algorithmically by reading the sensed voltages at each of the inner ring 645a' and the outer 

ring 645c'. Motion direction can be determined algorithmically by repeatedly reading the 

sensed voltages over time and determining which voltage leads the other as movement 

occurs. Motion velocity can be determined algorithmically by repeatedly reading the 

sensed voltages over time and determining the rate of change of the voltage amplitude. 

Thus, the memory system is operable to determine the position of the actuator at all 

times during operation of the mirror assembly. Each of the actuators includes a respective 

memory system so that the control of the mirror assembly can determine the degree of 

rotation of each of the actuators at any time, and can thus determine the position or 

orientation or plane of the mirror reflective element at any time. If 360 degree motion is not 

needed, a single memory wiper and simpler carbon trace may be utilized to provide the 

appropriate memory function. Optionally, to limit rotation of the mirror head and/or the 

outer cover, one or more mechanical stops or elements may be provided (such as via 

molding a stop feature onto the mirror head and mirror base or cover, so that the molded 

features collide or engage to limit rotation of the mirror head within a desired or appropriate 

range of motion. 

[00256] Optionally, other mirror constructions are envisioned within the scope of the present 

invention. For example, the angle of misalignment of the pivot axes of the first and second 

actuators may vary or may be selected depending on the particular application of the 

mirror assembly. Such different pivot axes may be varied to accommodate different 

interface angles between the outer cover and the side of the vehicle and/or different 

interface angles between the mirror housing and the outer cover, depending on the 

particular application of the mirror assembly. For example, and with reference to FIG. 65A, 

an exterior rearview mirror assembly 61 O' may have a greater angle between the axes of 

rotation of the actuators, while, and such as shown in FIG. 65B, an exterior rearview mirror 
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assembly 61 O" may have an angle between the axes of rotation of the actuator that 

approaches 90 degrees or thereabouts. Clearly, other constructions and configurations 

are contemplated for mirror assemblies within the scope of the present invention. 

[00257] Optionally, although the exterior mirror assemblies described above are shown with 

[00258] 

the axes of rotation of the actuators at a non-orthogonal angle (such as an obtuse angle) 

relative to one another, it is envisioned that an exterior mirror assembly may have two or 

more actuators providing different axes of rotation. For example, a third actuator and pivot 

axis may be added to achieve a more complex motion of the mirror head relative to the 

side of the vehicle (such as by utilizing a modular actuator or the like), and with the three 

(or more) actuators cooperatively operating at the same or different speeds to provide the 

desired movement or adjustment of the mirror head. 

Optionally, it is further envisioned that an exterior mirror assembly may have two 

actuators with generally orthogonal axes of rotation while remaining within the spirit and 

scope of the present invention. For example, and with reference to FIGS. 66A-D, an 

exterior mirror assembly 710 comprises a reflective element (such as a generally planar or 

bent reflective element and such as an electrochromic reflective element or a flat glass or 

curved glass reflective element, such as a flat or curved reflective element having a single 

flat or planar or curved or convex curved glass substrate or having two flat or curved 

substrates or the like) that is attached at a rear attaching portion of a mirror head housing 

714. Mirror head housing 714 is pivotally attached at a mounting arm or element 716 via a 

first or outer actuator 718 (FIGS. 66B and 66D), whereby rotational driving of the first 

actuator 718 imparts a rotation of mirror head housing 716 about a first pivot axis 718a 

relative to mounting arm 716. First actuator 718 is attached to or mounted at an outer end 

of mounting arm or element 716, which in turn is pivotally mounted at a sail mount of a 

vehicle via a second or inner actuator 722, which is configured to be attached at or 

disposed at or in the sail mount at a side of a vehicle, whereby, when so attached at the 

vehicle, rotational driving of second actuator 722 imparts a rotation of mounting arm 716 

and first actuator 718 and mirror head housing 714 about a second pivot axis 722a. The 

second actuator 722 is disposed at or attached to or mounted at the side portion or sail 

mount of the vehicle when the exterior mirror assembly is normally mounted at the side of 

the vehicle. 
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[00259] 

[00260] 

[00261] 

In the illustrated embodiment, the pivot axis 722a is generally horizontal and 

extends laterally at the side of the vehicle and the pivot axis 718a is generally vertical 

when the exterior mirror assembly is normally mounted at the side of the vehicle. Thus, 

rotation of mounting arm 716 about pivot axis 722a imparts a rotation of mirror head 

housing 714 and the reflective element in an upward and downward direction to provide 

vertical tilting of the mirror reflective element, and rotation of mirror head housing 714 

about pivot axis 718a imparts a rotation of the reflective element about the vertical axis to 

provide lateral adjustment of the field of view and to provide folding in and out of the mirror 

head. 

Thus, when the mirror assembly 710 is mounted at the sail mount or side of the 

vehicle, the mirror head is adjustable about the first and second axes (via selective 

actuation of one or both actuators) to adjust the rearward field of view for the driver of the 

vehicle. For example, when the second actuator 722 is selectively operated to rotate or 

pivot mounting arm 716 relative to the side of the vehicle, the mirror head housing 714 is 

pivoted about the second pivot axis 722a to vertically adjust the rearward field of view for 

the driver of the vehicle. Also, when the first actuator 718 is selectively operated to rotate 

or pivot mirror head housing 714 relative to mounting arm 716, the mirror head housing 

714 is pivoted about the first pivot axis 718a to laterally adjust the rearward field of view 

(such as, for example, within about a+/- 60 degree or more range of pivotal adjustment). 

Because of the generally orthogonal angled relationship of the axes of rotation of 

the actuators, the first and second actuators may be operated separately or together or 

cooperatively operated to vertically and/or laterally adjust the rearward field of view. Thus, 

when the mirror has been adjusted so that the reflective element has the desired vertical 

adjustment (via only operation of the second actuator 722), a user may laterally adjust the 

mirror to laterally adjust the rearward field of view of the reflective element (via only 

operation of the first actuator 718). In such an embodiment, the actuators 718, 722 may 

be independently operated to adjust the mirror field of view vertically and/or laterally, 

whereby the mirror assembly need not include a controller that coordinates the speed 

and/or actuation of the actuators to provide the desired or selected field of view. For 

example, the user input or toggle at the interior of the vehicle may control or adjust the first 

or outer actuator when moved or adjusted laterally or side-to-side (such as by the driver of 

the vehicle) and may control or adjust the second or inner actuator when moved up/down 
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[00262] 

[00263] 

or fore/aft, and may control both actuators together (and at the same speed or optionally at 

different speeds if desired) when moved diagonally. 

In the illustrated embodiment of FIGS. 66A-D, the mirror assembly is configured to 

mount at the side of the vehicle, such as at a sail mount region or at the door of the 

vehicle, with the axis of rotation 722a of the second actuator 722 extending generally 

horizontally and laterally at the side of the vehicle when the mirror assembly is normally 

mounted at the side of a vehicle. Optionally, and with reference to FIGS. 67A-D, a mirror 

assembly 71 O' may be mounted at a side of the vehicle so that the axis of rotation 722a' of 

the second actuator 722' is generally vertical (and the axis of rotation 718a' of the first 

actuator 718' (FIGS. 67B and 67D) is generally horizontal and extends generally laterally) 

when the mirror assembly is normally mounted at the side of a vehicle, such as at a door 

mount of the vehicle or the like. In the illustrated embodiment, the mirror head housing 

714' is pivotally attached at a mounting arm or element 716' via the first or outer actuator 

718', whereby rotational driving of the first actuator 718' imparts a rotation of mirror head 

housing 716' about the generally horizontal first pivot axis 718a' relative to mounting arm 

716'. First actuator 718' is attached to or mounted at an upper end of mounting arm or 

element 716', which in turn is pivotally mounted at a door mount of a vehicle via the 

second or inner actuator 722', which is configured to be attached at or disposed at or in the 

door mount at a side of a vehicle, whereby, when so attached at the vehicle, rotational 

driving of second actuator 722' imparts a rotation of mounting arm 716' and first actuator 

718' and mirror head housing 714' about the generally vertical second pivot axis 722a'. 

Thus, the mirror assembly 71 O' may function similar to mirror assembly 710, discussed 

above, but with the outer or upper or first actuator providing the vertical adjustment of the 

mirror head and reflective element and the inner or lower or second actuator providing the 

lateral adjustment of the mirror head and reflective element. 

Optionally, the multi-axis actuating mechanism, such as the dual actuator 

mechanisms described above, of the present invention may be incorporated into a 

mounting/attachment device/element/unit that attaches or mounts at a side of a vehicle at 

a location where conventional exterior sideview mirrors are typically disposed, and is 

actuatable to adjust, via a support arm or structure, an attachment element or bracket (that 

is disposed at a distal end of the support arm or structure from the side of the vehicle) 

about multiple degrees of freedom with respect to the side of the vehicle in order that the 
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rearward field of view of a mirror reflective element supported by, and adjusting in tandem 

with, the bracket can be adjusted by the actuating mechanism via the support arm 

structure to allow the driver to adjust his or her rearward and/or sideward field of view. The 

attachment device thus may be mounted at the side of the vehicle, and a selected or 

appropriate mirror reflective element (that may comprise an electro-optic mirror reflective 

element or a non-electro-optic or fixed reflectance mirror reflective element) and mirror 

casing may be readily attached to the attachment element or bracket (and optionally the 

mirror casing may be attached at the mirror reflective element itself), so that both the 

reflective element and the mirror casing move in tandem, whereby the mounting device 

may adjust the attachment element and the mirror head attached thereto about multiple 

axes relative to the side of the vehicle to adjust the rearward field of view of the driver of 

the vehicle and/or to pivot or fold the mirror head along the side of the vehicle or the like. 

Thus, a common or standard or universal mounting/attaching device may be mounted at or 

attached at the side of the vehicle and may adjust an attachment element or bracket 

(which may have a reflective element and mirror casing or structure attached thereto) 

inward/outward, forward/rearward, up/down and rotationally about multiple axes of rotation 

(such as about pitch, yaw and roll axes or about a generally vertical axis and/or other axes 

non-coaxial with the first or generally vertical axis or the like) with respect to the side of the 

vehicle at which it is mounted and the ground plane at the vehicle. 

For example, and with reference to FIG. 68, an adjustment device or mounting 

device or actuator device 730 may be attached at a side 732 of a vehicle (such as at a 

driver or passenger side vehicle door or window or the like) and may include one or more 

actuators that are operable to provide multiple degrees/axes of freedom of adjustment of 

an attachment plate or bracket 734 relative to the vehicle side 732. The mounting or 

attaching device 730 may include an attachment element or structure 736 for attaching at 

the vehicle, and the attachment structure 736 may house or support one or more actuators 

738 for adjusting a support arm or structure 740 relative to the vehicle side 732. The 

actuators may be cooperatively operable similar to the dual actuators of the mirror 

assemblies described above or may otherwise provide multiple axes of adjustment of the 

attachment plate and mirror head (such as, for example, a ball actuator that may rotate or 

pivot the mounting arm or structure 7 40 in a three dimensional manner at the side of the 

vehicle). For example, the arm may be pivoted up/down and forward/rearward and any 
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directions in between, and the arm may be rotated about its longitudinal axis to further 

adjust the arm and the attachment element and the reflective element relative to the side 

of the vehicle (thus providing independent and/or cooperative pitch, yaw and roll 

adjustment of the reflective element relative to the side of the vehicle). 

[00265] As shown in FIG. 68, the attachment element or bracket 736 is disposed at the 

[00266] 

outer or distal end of the support arm or structure 7 40, and a mirror reflective element 7 42 

(which typically includes a backing plate or backplate and a heater pad disposed at a 

rearward surface of the reflective element) may be attached to the attachment element or 

bracket 736. Thus, adjustment of the support arm or structure causes a corresponding 

tandem adjustment of the attachment element 736 and of the mirror reflective element 742 

to adjust the rearward field of view of the driver of the vehicle and/or to provide a powerfold 

function for the mirror reflective element. Optionally, and desirably, a mirror casing or shell 

7 44 (FIG. 68A) may be readily attached at the mirror attachment element or bracket or to 

the mirror reflective element itself in order to provide the desired or appropriate 

appearance or styling of the exterior rearview mirror at the side of the vehicle and to 

provide mechanical protection of the reflective element and the like from environmental 

exposure. The mirror casing or shell may be attached via any suitable means, such as via 

snapping one or more casing portions at the rear of the mirror reflective element and/or 

bracket. When so attached, the mirror casing or shell moves in tandem with the tandem 

movement of the mirror reflective element 7 42 and attachment element 736 via adjustment 

of the support arm by the actuator or actuators of the attachment device. 

Thus, a vehicle manufacturer may elect for at least a subset of its vehicle 

nameplates/models, a standardized attachment element and/or bracket and/or backplate 

and/or support arm (such as a standardized or common or universal mounting or actuator 

device), and then may attach a selected or appropriate reflective element and housing to 

the attachment element or bracket or backplate. The selected reflective element may be 

selected or customized for that particular vehicle nameplate or body style or optional mirror 

content (or for a vehicle model within a vehicle nameplate), and may provide the selected 

or desired or appropriate size and shape and type of reflective element for that particular 

vehicle. Similarly, the mirror casing or housing or shell may be selected and may be 

attached at the mirror reflective element or at the attachment element or the like of the 

mounting device, in order to provide the selected or desired or appropriate size and shape 
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and color and styling of the exterior rearview mirror assembly for that particular vehicle. 

Optionally, the mirror casing may be customizable for the particular vehicle line or style or 

for the particular vehicle in accordance with the customer's preferences. Thus, in 

accordance with this aspect of the present invention, a standardized set of actuator device/ 

support arm / attachment plate may be utilized across all vehicle models of a vehicle 

nameplate (such as, for example, all of the vehicle models of the Lincoln nameplate) of a 

vehicle manufacturer (such as, for example, Ford Motor Company), whereby different 

customized or selected mirror reflective elements and mirror casings may be selected for 

particular models (such as, for example, one design for the MKZ model and another 

design for the MKT model) for that nameplate of that vehicle manufacturer. 

The mounting device and mirror reflective element and mirror casing may utilize any 

suitable attachment or mounting means, and may utilize aspects of the mirror assemblies 

and door assemblies of the types described in U.S. Pat. Nos. 7,289,037; 6,669,267 and/or 

6,616,314, which are hereby incorporated herein by reference in their entireties. For 

example, the mirror casing may be provided as a clamshell construction or may 

constructed so that it first attaches to the mirror reflective element and the support arm is 

received through an aperture in the mirror casing to attach at the rear of the reflective 

element. When the mounting device and the mirror reflective element and mirror casing 

are so mounted at the side of a vehicle, the actuator or actuators of the mounting device 

is/are operable to move the mounting arm and attachment element or bracket (and the 

reflective element and mirror casing attached thereat) about multiple axes to provide the 

desired three dimensional adjustment of the mirror reflective element at the side of the 

vehicle (such as up/down and forward/rearward pivotable movement and clockwise and 

counterclockwise rotational movement about multiple axes, such as movement or 

adjustment about the pitch, yaw and roll axes). Thus, relative to the fulcrum point of the 

actuator device (at or near the side of the vehicle), the mirror reflective element can be 

moved so as to be in multiple orientations/planes at the side of the vehicle so that the 

driver can select his/her desired/required sideward and rearward field of view. 

[00268] A typical known exterior mirror construction 760 is shown in FIG. 68B, where the 

mirror reflective element 762 is disposed in or housed in a mirror casing 764 (and is 

inboard of the open end of the mirror casing and not attached thereto) and is adjustable 

relative to the mirror casing via a mirror actuator 766, which is also disposed in the mirror 
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casing and occupies space behind the reflective element and within the cavity of the mirror 

casing. Also, all of the wiring for powering the mirror actuator and (if applicable) the 

electro-optic mirror reflective element and/or heater pad needs to be routed into the mirror 

head for powering the actuator and the like, thereby requiring complicated wire 

management to route the wires into the mirror casing and around and to the mirror 

actuator. In contrast to such known constructions, the present invention provides a mirror 

assembly that has the reflective element 7 42 disposed at and attached to or otherwise 

fixed relative to the mirror casing 7 44, such that, during adjustment, the reflective element 

and mirror casing move in tandem about the fulcrum of the mounting device at or near the 

side of the vehicle. As can be seen with reference to FIG. 68A, such a construction allows 

for space within the mirror casing that previously was occupied by the mirror actuators of 

known or conventional mirror assemblies. Such a construction may also ease the wire 

management of any wires needed to power the reflective element and/or heater pad 

and/or any accessory disposed at the mirror head, since the space within the mirror casing 

may be substantially open or unoccupied by the likes of a mirror actuator. 

By eliminating the conventional actuators commonly used in conventional exterior 

rearview mirror assemblies to date, opportunities arise to provide additional electronic 

content in the exterior rearview mirror (such as at the areas where the conventional 

actuators used to reside). Thus, for example, the exterior rearview mirror may include 

various electronic accessories therein or thereat, and may include the likes of bus 

connectors, such as an Ethernet terminal or the like. Optionally, for example, and such as 

shown in FIG. 68D, a camera or camera module 746 (such as a rearward facing camera 

and/or a downward facing camera and/or a sideward facing camera and/or a forward 

facing camera) may be installed or included in or at the exterior rearview mirror assembly, 

such as at or in the mirror casing or shell 744" (which may comprise any suitable and 

optionally asymmetrical construction or design), and may be provided as a modular unit 

camera that may be readily included and electrically connected or plugged in at the 

mounting device when the mirror reflective element and/or mirror casing are attached at 

the mounting device (such as by utilizing aspects of the vision systems described in U.S. 

Pat. Nos. 8,017,898; 8,262,268; 5,760,962 and/or 5,550,677, which are hereby 

incorporated herein by reference in their entireties). The attaching device 730 and support 

arm 740 for the reflective element 742 in FIG. 68D may be similar to those described 
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above or may be constructed for the particular application or applications of the attaching 

device. Thus, a camera module (preferably comprising a lens system, a CMOS 

photosensor array and associated logic and control circuitry, and such as by utilizing 

aspects of the cameras described in U.S. Pat. No. 5,550,677; 5,760,962; 6,396,397; 

6,097,023; 5,877,897 and 5,796,094, which are hereby incorporated herein by reference in 

their entireties) may be procured from an automotive camera module manufacturer and 

provided to the exterior sideview mirror manufacturer and configured to be received at the 

exterior rearview mirror assembly in an orientation that correctly sets the desired field of 

view of the received camera module. Ancillary electronics and/or required power sources / 

signal sources, including bus (such as CAN or LIN bus) interfaces/connectors, may be at 

least partially provided by the exterior mirror manufacturer itself, and may be incorporated 

into the configuration / construction of the exterior mirror assembly, thereby reducing the 

cost and complexity of the procured camera module. 

[002101 Also, because, with the present invention, there is no longer a need for a mirror 

head with an actuator disposed therein, the shape of the mirror casing or housing (as 

presented to the wind flow as the vehicle drives in a forward direction of travel) need not 

follow traditional aerodynamic lines, and may effectively follow a shape that optimizes 

aerodynamic flow and minimizes the likes of eddy currents and turbulence in the air flow 

as experienced as the vehicle is driven forwardly on a road. For example, and with 

reference to FIG. 68C, a mirror casing 744' may be provided at the reflective element 742 

(which is attached at the distal end of the mounting arm or structure 7 40 of the mounting 

device 730), with the mirror casing selectively shaped or styled for the particular 

application, whereby the mirror casing may or may not have the typical mirror casing 

shape and typical interior cavity rearward of the reflective element, such as typically 

provided in known exterior mirror constructions. As illustrated in FIGS. 68A, 68C and 68D, 

the disposition of the mirror reflective element to the exterior mirror casing/shell may 

preferably be such as described in U.S. Pat. No. 8,049,640 and/or in PCT Application No. 

PCT/US2011/056295, filed Oct. 14, 2011 and published Apr. 19, 2012 as International 

Publication No. WO 2012/051500, and/or PCT Application No. PCT/US2010/032017, filed 

Apr. 22, 2010 and published Oct. 28, 2010 as International Publication No. WO 

2010/124064, and/or PCT Application No. PCT/US10/51741, filed Oct. 7, 2010 and 
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published Apr. 14, 2011 as International Publication No. WO 2011 /044312, which are 

hereby incorporated herein by reference in their entireties. 

Thus, the exterior rearview mirror assembly of the present invention provides a 

frameless exterior or sail mount mirror assembly that has the actuators at the mounting 

arm or structure of the mirror assembly and not within the mirror housing and not attached 

at the rear of the reflective element. The actuators adjust the mirror head and the 

reflective element in tandem (and do not adjust the reflective element relative to the mirror 

casing). The dual actuator (or multiple degrees of freedom actuator or actuators) of the 

exterior rearview mirror assembly or system of the present invention thus provides a mirror 

head that can be any shape and that does not require space in the mirror head for 

conventional actuators that operate to adjust or orient the reflective element relative to the 

mirror housing or casing. The mirror reflective element can be adhered or otherwise 

fixedly attached at a surface or mounting portion of the mirror head, and the mirror head 

can be any shape (such as generally flat or having a narrow or thin profile or the like) 

depending on the particular application of the mirror assembly and the vehicle 

manufacturer's design preferences. The mirror assembly of the present invention thus 

allows for inclusion of other accessories (such as turn signal indicators, blind spot 

indicators, lights, displays and/or the like) in the mirror head, without concerns of 

interference with conventional actuators disposed in the mirror head and at and behind the 

mirror reflective element. The exterior rearview mirror assembly and/or actuators may 

utilize aspects of the exterior rearview mirror assemblies described in U.S. Pat. Nos. 

7,722,199; 7,314,285; 7,267,449; 7,159,992; 7,104,663; 7,093,946; 7,080,914; 7,073,914; 

6,916,100; 6,755,544; 6,698,905; 6,685,864; 6,467,920; 6,362,548; 6,312,135; 6,243,218; 

6,229,226; 6,213,612; 5,986,364; 5,900,999 and/or 5,703,731, and/or U.S. patent 

applications, U.S. patent applications, Ser. No. 13/249,433, filed Sep. 30, 2011, now U.S. 

Pat. No. 8,764,256, Ser. No. 13/023,747, filed Feb. 9, 2011, now U.S. Pat. No. 8,915,601, 

Ser. No. 11 /504,353, filed Aug. 15, 2006 and published Jan. 4, 2007 as U.S. Publication 

No. 2007/002477, and/or Ser. No. 13/663,542, filed Oct. 30, 2012, now U.S. Pat. No. 

9,067,541, and/or U.S. provisional application Ser. No. 61 /645,959, filed May 11, 2012, 

which are all hereby incorporated herein by reference in their entireties. 

[00272] The exterior rearview mirror assembly of the present invention thus provides for a 

mirror head with a reflective element fixedly disposed thereat, such that additional content 
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and/or enhanced styling may be readily achieved at the mirror head without concerns of 

space behind the reflective element (such space is typically taken up by a mirror reflective 

element actuator, which is not included in the exterior rearview mirror assembly of the 

types described above). Optionally, for example, the technology of the present invention 

allows for new technology or content to be readily added to and mounted into the mirror 

head. For example, the mirror head may include a camera disposed behind the reflective 

element, and/or the mirror head may include a display screen (such as a liquid crystal 

display screen or the like) disposed behind the reflective element and/or the mirror head 

may include any other electronic or mechanical content, such as, for example, a blind spot 

indicator and/or a turn signal indicator and/or an illumination module and/or wide angle 

reflector elements and/or the like (such as by utilizing aspects of the exterior mirror 

assemblies described in U.S. Pat. Nos. 8,058,977; 7,944,371; 7,492,281; 6,198,409; 

5,929,786; 5,786,772; 7,581,859; 6,227,689; 6,582,109; 5,371,659; 5,497,306; 5,669,699; 

5,823,654; 6,176,602; 6,276,821; 7,748,856; 7,255,451; 7,195,381; 6,717,712; 7,126,456; 

6,315,419; 7,097,312 and/or 6,522,451, and/or U.S. patent application Ser. No. 

12/187,725 , filed Aug. 7, 2008, now U.S. Pat. No. 8,786,704, and/or PCT Application No. 

PCT/US2006/018567, filed May 16, 2006 and published Nov. 23, 2006 as International 

Publication No. WO 2006/124682, which are hereby incorporated herein by reference in 

their entireties). 

Optionally, the reflective element may comprise a frameless reflective element, 

such as the types marketed as a prismatic or electrochomic INFINITY™ mirror, such as 

are shown and/or described in U.S. Des. Pat. Nos. D633,423; D633,019; D638,761 and/or 

D647,017, and/or PCT Application No. PCT/US2011 /056295, filed Oct. 14, 2011 and 

published Apr. 19, 2012 as International Publication No. WO 2012/051500, and/or PCT 

Application No. PCT/US2010/032017, filed Apr. 22, 2010 and published Oct. 28, 2010 as 

International Publication No. WO 2010/124064, and/or PCT Application No. 

PCT/US10/51741, filed Oct. 7, 2010 and published Apr. 14, 2011 as International 

Publication No. WO 2011 /044312, and/or U.S. Pat. Nos. 7,253,723 and/or 8,154,418, 

which are hereby incorporated herein by reference in their entireties. Optionally, the mirror 

reflective element may have a thin or very thin bezel at the perimeter region of the front 

surface of the reflective element, and optionally, the mirror reflective element may have a 

clear bezel at the perimeter region of the front surface of the reflective element, or the like, 
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depending on the particular application of the mirror assembly and the desired appearance 

and/or styling of the mirror assembly. 

Optionally, and with reference to FIGS. 69A and 69B, an exterior rearview mirror 

reflective element assembly 660 may include one or more indicators 662 disposed at a 

perimeter region of the mirror reflective element 660, such as for providing a blind spot 

indicator or lane change warning or the like to the driver of the vehicle equipped with the 

mirror assembly and/or for providing a turn signal indicator for drivers of other vehicles to 

the side and/or rear of the equipped vehicle (such as by utilizing aspects of the indicators 

described in U.S. Pat. Nos. 7,255,451 and/or 7,195,381, which are hereby incorporated 

herein by reference in their entireties). Reflective element assembly 660 comprises an 

electrochromic reflective element having a front substrate 664 and a rear substrate 666 

with an electrochromic medium 668 sandwiched therebetween and in an interpane cavity 

670 bounded by a perimeter seal 672. The rear surface 664b of the front substrate 664 

has a transparent conductive coating or layer 67 4 disposed thereat and the front surface 

666a of the rear substrate 666 has a metallic mirror reflective layer or layers 675 disposed 

thereat. An opaque or reflective or substantially non-light-transmitting perimeter band or 

hiding layer 676 is disposed around the periphery of the rear surface 664b of the front 

substrate 664 to hide or conceal the perimeter seal 672 when a person views the reflective 

element assembly from the front surface 664a of the front substrate 664. 

[00275] In the illustrated embodiment, the indicator 662 comprises an organic light emitting 

diode (OLEO) disposed in an OLEO cavity 670a established at a perimeter region of the 

reflective element assembly and outboard of the EC cavity 670, with the OLEO cavity 670a 

bounded by an outer seal portion 672a of the perimeter seal 672 and an inner seal portion 

672b of the perimeter seal 672. The seal 672 thus may be dispensed around the 

periphery of the reflective element assembly and may be dispensed around the OLEO 

cavity to define and seal the OLEO cavity 670a and to isolate the OLEO cavity from the EC 

cavity 670. Optionally, and as shown in FIGS. 69A and 69B, the perimeter band 676 may 

be made wider at the OLEO indicator 662 to hide or conceal the perimeter band portions 

that circumscribe the OLEO cavity 670. A window 676a is established (such as via laser 

ablation or etching or the like) through the perimeter band 676 at the OLEO indicator 662 

and OLEO cavity 670a so that illumination emanating from the OLEO indicator 662, when 
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powered or activated or energized, is viewable through the window 676a at the perimeter 

band 676. 

[00276] The OLEO indicator 662 is operable to illuminate responsive to electrical power 

applied thereto. The OLEO material is an SPM-like material that may be filled into the 

separate cavity and that is illuminated when powered, with the glass conductive coatings 

configured to allow for separate electrification of the electrochromic medium and the OLEO 

indicator. For example, and as shown in FIG. 69B, a delineation line or isolation line 675a 

may be established through mirror reflective layer or layers 675 to electrically isolate a 

principal reflecting region or portion 675b of the mirror reflective layer or layers 675 and an 

outboard OLEO portion or region 675c of the mirror reflective layer or layers 675. Thus, 

the OLEO indicator 662 may be electrically powered (such as via an electrical connection 

made at the third surface reflective layers at or near the OLEO cavity) separately from the 

electrochromic medium 668 (which may be electrically powered via an electrical connector 

at a busbar or the like along a perimeter region of the rear substrate). Although described 

herein as comprising an OLEO indicator, it is envisioned that the indicator may comprise 

any suitable material that may glow or emit light when energized or powered, while 

remaining within the spirit and scope of the present invention. Also, although shown and 

described as comprising an electrochromic reflective element assembly having an 

electrochromic medium, it is envisioned that the reflective element (with an indicator such 

as described above) may comprise other types of reflective elements or reflective element 

assemblies, such as other electro-optic reflective element assemblies or a liquid crystal 

reflective element assembly or the like, while remaining within the spirit and scope of the 

present invention. 

[00277] Optionally, a compass display (such as a compass display disposed at or in an 

interior rearview mirror assembly of a vehicle or a console or instrument panel of a vehicle 

or an exterior rearview mirror of a vehicle) may be operable (such as responsive to a GPS 

system or a compass sensor or sensors or the like) to display a directional heading of the 

vehicle, and may display one or two alphanumeric characters (such as N, E, S, W, NE, SE, 

SW, NW) to inform the driver of the vehicle the general direction that the vehicle is 

heading. Such cardinal and inter-cardinal compass headings provide a general indication 

of the vehicle directional heading within eight distinct directional bands of about 45 

degrees (for example, true north +/- about 22.5 degrees, northeast +/- about 22.5 degrees, 
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east+/- about 22.5 degrees and so on). In some applications, it is desirable to provide a 

more accurate compass display that may provide an indication of the vehicle heading 

within sixteen distinct bands or directional headings or 22.5 degree bands or ranges, such 

as by using three alphanumeric characters (such as N, NNE, NE, ENE, E, ESE, SE, SSE, 

S, SSW, SW, WSW, W, WNW, NW, NNW, and, for example, with "N" being displayed 

when the vehicle heading is true north +/- about 11.25 degrees). Such three character 

displays require a larger compass display and additional lighting elements or display 

character elements. 

[00278] The present invention provides a compass display that is operable to display a 

[00279] 

sixteen point vehicle heading direction via a two character alphanumeric display. Thus, 

the compass display is operable to display the vehicle directional heading within sixteen 

approximately 22.5 degree bands or regions while utilizing only two alphanumeric 

characters. The octant or cardinal and primary inter-cardinal display headings (N, NE, E, 

SE, S, SW, W, NW, N) are displayed with either single characters or cardinal directions (N, 

E, S, W) or the two characters or inter-cardinal directions (NE, SE, SW, NW) with both 

characters having a constant or uniform intensity and/or color. When the vehicle is 

heading in a direction that is between two cardinal and primary inter-cardinal directional 

headings (such as in a north-north-easterly direction between north and northeast), the 

compass display may display "NE", but with the "N" at a greater intensity (or optionally a 

different color) than the "E", and when the vehicle is heading in a direction that is between 

north and east but further east (such as in an east-north-easterly direction), the display 

may display "NE", but with the "E" at a greater intensity (or optionally a different color) than 

the "N". The increased intensity of one of the characters provides an indication of the 

directional headings between adjacent cardinal and inter-cardinal headings, without resort 

to a third character of the display. 

For example, and with reference to FIGS. 74A-F, when a vehicle is being driven in a 

generally northern direction (and within about 11.25 degrees in either direction of true 

north), the compass display displays "N", such as shown in FIG. 74A (and would display 

an "E", "S" or "W" when driven in a direction that is within about 11.25 degrees in either 

direction of true east, south or west, respectively). As the vehicle directional heading 

changes towards east, the compass display will display "NE", with the "N" being at a 

greater intensity than the "E" (such as shown in FIG. 74B), when the vehicle heading is 
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more than about 11 .25 degrees east of north and less than about 33. 75 degrees east of 

north (i.e., within about a 22.5 degree band that is representative of a north-north-east 

heading of the vehicle). As the vehicle directional heading changes further towards east 

(so that the heading is more than about 33.75 degrees east of north and less than about 

56.25 degrees east of north, such that the directional heading is representative of a 

northeast inter-cardinal heading of the vehicle), the compass display will continue to 

display "NE", but with the "N" and "E" displayed at generally the same intensity (such as 

shown in FIG. 74C). As the vehicle directional heading changes further towards east (so 

that the heading is more than about 56.25 degrees east of north and less than about 78. 75 

degrees east of north, such that the directional heading is representative of an east-north­

east heading of the vehicle), the compass display will continue to display "NE", but with the 

"E" being displayed at a greater intensity than the "N" (such as shown in FIG. 74D). As the 

vehicle directional heading changes further towards true east (so that the heading is more 

than about 78. 75 degrees east of north and less than about 101.25 degrees east of north 

or about 11 .25 degrees south of east, such that the directional heading is representative of 

an east heading of the vehicle), the compass display will display the cardinal directional 

heading "E" (such as shown in FIG. 74E). Similar intensity and display variations will 

occur with vehicle headings between east and south and between south and west and 

between north and west. 

[00280] Thus, the present invention provides a two character directional heading compass 

display that varies the intensity (and/or optionally varies the color or font or size or shape 

or type style, such as italics or bold or underlined) of one of the characters of the display 

relative to another of the characters of the display to provide sixteen point directional 

heading display so that the driver of the vehicle has a more accurate vehicle heading 

display. For example, the primary direction indicator (such as the "N" when the vehicle is 

traveling in a generally north-northeast direction, such as shown in FIG. 74B) may be 

displayed in a higher intensity or brighter color or a larger size (such as shown in FIG. 74F) 

or a bolder font or in italics or may be flashed or modified or moved, or the characters of 

the display may be displayed with any other suitable indication or highlighting of one 

character as compared to the other (when the vehicle is traveling generally in a directional 

heading between a cardinal heading and an inter-cardinal heading), such that the driver 

readily recognizes and understands that the vehicle is heading generally in that particular 
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direction. Optionally, although discussed above and shown in FIG. 74F as having each 

directional heading band or range be the same degrees (such as 22.5 degrees), it is 

envisioned that some of the directional ranges may be larger/smaller, depending on the 

particular application (for example, the primary N, E, S, W headings could have a larger 

range or band size, so that the "N", for example, may be displayed when the vehicle is 

traveling within +/- 15 degrees of true north or the like, while the directional displays for 

directions between the cardinal and inter-cardinal headings are provided over a smaller 

band or heading range). 

[00281] The compass display may be incorporated in an interior rearview mirror assembly 

and may comprise a display-on-demand compass display that is viewable, when activated, 

through a transflective mirror reflector of the mirror reflective element, or may comprise a 

compass display that is disposed at or behind a window established through the mirror 

reflector of the mirror reflective element, such that the compass display, when activated, is 

viewable through the window of the reflective element. Optionally, the compass display 

may be provided by a video display, such as a backlit video display screen, such as a 

backlit thin film transistor (TFT) video display screen that is backlit by a plurality of white 

light-emitting light emitting diodes or the like, wherein the video display may be operable to 

selectively display video images, such as video images captured by a camera of the 

vehicle, such as a rearward facing camera of the vehicle, whereby the video display 

screen may be operable to display rearward images responsive to the vehicle being 

maneuvered in a reversing direction. The compass display may utilize aspects of the 

compass displays described in PCT Application No. PCT/US2011/056295, filed Oct. 14, 

2011 and published Apr. 19, 2012 as International Publication No. WO 2012/051500, 

and/or U.S. Pat. Nos. 7,370,983; 7,329,013; 7,308,341; 7,289,037; 7,249,860; 7,004,593; 

4,546,551; 5,699,044; 4,953,305; 5,576,687; 5,632,092; 5,677,851; 5,708,41 O; 5,737,226; 

5,802,727; 5,878,370; 6,087,953; 6,173,508; 6,222,460; 6,513,252 and/or 6,642,851, 

and/or European patent Publication No. EP O 1043566, published Oct. 11, 2000, and/or 

U.S. patent application Ser. No. 11 /226,628, filed Sep. 14, 2005 and published Mar. 23, 

2006 as U.S. Publication No. 2006/0061008, which are all hereby incorporated herein by 

reference in their entireties. 

[00282] Changes and modifications in the specifically described embodiments may be 

carried out without departing from the principles of the present invention, which is intended 
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to be limited only by the scope of the appended claims as interpreted according to the 

principles of patent law. 
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CLAIMS: 

1. An exterior rearview mirror assembly configured for mounting at an exterior portion 

of a vehicle, said exterior rearview mirror assembly comprising: 

a mirror head; 

an exterior mirror reflective element fixedly attached at said mirror head; 

an attachment portion configured for attachment at an exterior portion of a vehicle 

equipped with said exterior rearview mirror assembly; 

a multi-axis adjustment mechanism comprising at least one electrically-operable 

actuator; 

wherein said multi-axis adjustment mechanism is operable to move said mirror 

head, with said exterior mirror reflective element fixedly attached thereto, about multiple 

axes relative to said attachment portion; and 

wherein said exterior mirror reflective element moves in tandem with movement of 

said mirror head relative to the exterior portion of the body of the equipped vehicle at which 

said exterior rearview mirror assembly is attached to adjust the rearward field of view of a 

driver of the equipped vehicle who views said exterior mirror reflective element when 

operating the equipped vehicle. 

2. The exterior rearview mirror assembly of claim 1, wherein said mirror head 

comprises a mirror casing and wherein the outermost front perimeter edge of said exterior 

mirror reflective element is rounded. 

3. The exterior rearview mirror assembly of claim 1, wherein said mirror head 

comprises a bracket to which said exterior mirror reflective element is fixedly attached. 

4. The exterior rearview mirror assembly of claim 1, wherein said mirror head 

comprises a bracket to which said exterior mirror reflective element is fixedly attached by 

use of an adhesive. 

5. The exterior rearview mirror assembly of claim 1, wherein said multi-axis adjustment 

mechanism comprises a support structure that is adjustable about multiple degrees of 

109 

Motherson Innovations v. Magna Mirrors 
Motherson Exhibit 1007, Page 156



freedom with respect to the exterior portion of the equipped vehicle at which said exterior 

rearview mirror assembly is attached via operation of said at least one electrically-operable 

actuator, and wherein said mirror head is disposed at one end of said support structure 

and wherein said attachment portion is at a distal other end of said support structure. 

6. The exterior rearview mirror assembly of claim 5, wherein said mirror head 

comprises a bracket to which said exterior mirror reflective element is fixedly attached, and 

wherein said one end of said support structure attaches at said bracket. 

7. The exterior rearview mirror assembly of claim 6, wherein a mirror casing attaches 

at said bracket and wherein said mirror casing adjusts in tandem with adjustment of said 

bracket to which said exterior mirror reflective element is fixedly attached. 

8. The exterior rearview mirror assembly of claim 5, wherein said multi-axis adjustment 

mechanism comprises at least one pivot element. 

9. The exterior rearview mirror assembly of claim 1, wherein said multi-axis adjustment 

mechanism is operable for yaw and roll adjustment of said exterior mirror reflective 

element relative to the exterior portion of the equipped vehicle at which said exterior 

rearview mirror assembly is attached. 

10. The exterior rearview mirror assembly of claim 1, wherein said multi-axis adjustment 

mechanism is operable to adjust said exterior mirror reflective element about a first pivot 

axis and a second pivot axis, and wherein said first and second pivot axes are angled non­

orthogonally relative to one another. 

11. The exterior rearview mirror assembly of claim 10, wherein said first and second 

pivot axes are angled relative to one another at an angle that is greater than 15 degrees 

and is less than 90 degrees. 

12. The exterior rearview mirror assembly of claim 1, wherein said at least one 

electrically-operable actuator comprises a first electrically-operable actuator and a second 
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electrically-operable actuator and wherein said first and second electrically-operable 

actuators are cooperatively operable to adjust said mirror head, with said exterior mirror 

reflective element fixedly attached thereto and moving in tandem therewith, relative to the 

exterior portion of the body of the equipped vehicle at which said exterior rearview mirror 

assembly is attached in order to enable a driver of the equipped to adjust his or her 

rearward field of view. 

13. The exterior rearview mirror assembly of claim 12, wherein said first electrically-

operable actuator is operable at a speed different than a speed of operation of said second 

electrically-operable actuator. 

14. The exterior rearview mirror assembly of claim 1, wherein said exterior mirror 

reflective element comprises an electrochromic exterior mirror reflective element and 

wherein, when said exterior rearview mirror assembly is attached and operated at an 

equipped vehicle, signals to control dimming of said electrochromic exterior mirror 

reflective element are provided by an interior electrochromic rearview mirror assembly of 

the equipped vehicle that is mounted at an in-cabin surface of a windshield of the equipped 

vehicle, and wherein said interior electrochromic rearview mirror assembly comprises a 

mirror mount configured to attach said interior electrochromic rearview mirror assembly at 

the in-cabin surface of the windshield, and wherein said interior electrochromic rearview 

mirror assembly comprises a mirror casing having an interior electrochromic mirror 

reflective element disposed thereat and pivotally mounted at said mirror mount, and 

wherein a touch sensor device is disposed behind at least a portion of said interior 

electrochromic mirror reflective element and is operable to sense the presence of a 

person's finger at a touch zone of said interior electrochromic mirror reflective element 

proximate to said touch sensor device, and wherein a backlighting device is disposed 

behind said touch sensor device and is operable to backlight at least a portion of said 

touch sensor device, and wherein said touch sensor device comprises a generally light 

transmissive touch sensor substrate having a patterned electrically conductive trace 

established at said touch sensor substrate, and wherein said patterned electrically 

conductive trace is established at said touch sensor substrate in a pattern that allows light 

emanating from said backlighting device to pass through said touch sensor substrate, and 
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wherein said patterned electrically conductive trace comprises multiple spaced apart light 

absorbing and electrically conductive traces, and wherein said patterned electrically 

conductive trace comprises a non-light-transmitting icon disposed generally at said touch 

sensor substrate, and wherein, when said backlighting device is activated, light emanating 

from said backlighting device passes through light transmitting gaps between said spaced 

apart electrically conductive traces at said touch sensor substrate and illuminates said icon 

so that said icon is viewable through said interior electrochromic mirror reflective element 

by a driver of the vehicle when said interior electrochromic rearview mirror assembly is 

normally mounted at the equipped vehicle. 

15. An exterior rearview mirror assembly configured for mounting at an exterior portion 

of a vehicle, said exterior rearview mirror assembly comprising: 

a mirror head; 

an exterior mirror reflective element fixedly attached at said mirror head; 

an attachment portion configured for attachment at an exterior portion of a vehicle 

equipped with said exterior rearview mirror assembly; 

a multi-axis adjustment mechanism comprising at least one electrically-operable 

actuator; 

wherein said multi-axis adjustment mechanism comprises at least one pivot 

element; 

wherein said multi-axis adjustment mechanism is operable to move said mirror 

head, with said exterior mirror reflective element fixedly attached thereto, about multiple 

axes relative to said attachment portion; 

wherein said multi-axis adjustment mechanism comprises a support structure that is 

adjustable about multiple degrees of freedom with respect to the exterior portion of the 

equipped vehicle at which said exterior rearview mirror assembly is attached via operation 

of said at least one electrically-operable actuator; and 

wherein said exterior mirror reflective element moves in tandem with movement of 

said mirror head relative to the exterior portion of the body of the equipped vehicle at which 

said exterior rearview mirror assembly is attached to adjust the rearward field of view of a 

driver of the equipped vehicle who views said exterior mirror reflective element when 

operating the equipped vehicle. 
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16. The exterior rearview mirror assembly of claim 15, wherein said exterior mirror 

reflective element comprises an electro-optic exterior mirror reflective element, and 

wherein said electro-optic exterior mirror reflective element comprises a front glass 

substrate and a rear substrate sandwiching an electro-optic medium capable of 

electrically-variable light transmission, and wherein said front glass substrate has an outer 

first side separated from an inner second side by the plate thickness of said front glass 

substrate, and wherein the perimeter circumferential edge of said outer first side of said 

front glass substrate is rounded. 

17. The exterior rearview mirror assembly of claim 16, wherein said electro-optic 

exterior mirror reflective element is fixedly attached to a bracket by at least one of (i) 

mechanical attachment and (ii) adhesive attachment using an adhesive. 

18. The exterior rearview mirror assembly of claim 17, wherein said electro-optic 

exterior mirror reflective element is fixedly attached to the bracket by use of an adhesive. 

19. The exterior rearview mirror assembly of claim 17, wherein said electro-optic 

exterior mirror reflective element comprises an electrochromic exterior mirror reflective 

element. 

20. The exterior rearview mirror assembly of claim 19, wherein said mirror head is 

disposed at one end of said support structure and wherein said attachment portion is at a 

distal other end of said support structure. 

21. The exterior rearview mirror assembly of claim 15, wherein said mirror head 

comprises a bracket to which said exterior mirror reflective element is fixedly attached, and 

wherein said one end of said support structure attaches at said bracket. 

22 The exterior rearview mirror assembly of claim 21, wherein a mirror casing attaches 

at said bracket, and wherein said mirror casing adjusts in tandem with adjustment of said 

bracket to which said exterior mirror reflective element is fixedly attached. 
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23. The exterior rearview mirror assembly of claim 22, wherein said multi-axis 

adjustment mechanism is operable to adjust said exterior mirror reflective element about a 

first pivot axis and a second pivot axis, and wherein said first and second pivot axes are 

angled non-orthogonally relative to one another. 

24. The exterior rearview mirror assembly of claim 15, wherein said at least one 

electrically-operable actuator comprises a first electrically-operable actuator and a second 

electrically-operable actuator, and wherein said first and second electrically-operable 

actuators are cooperatively operable to adjust said mirror head, with said exterior mirror 

reflective element fixedly attached thereto and moving in tandem therewith, relative to the 

exterior portion of the body of the equipped vehicle at which said exterior rearview mirror 

assembly is attached in order to enable a driver of the equipped to adjust his or her 

rearward field of view. 

25. The exterior rearview mirror assembly of claim 24, wherein said multi-axis 

adjustment mechanism is operable for yaw and roll adjustment of said exterior mirror 

reflective element relative to the exterior portion of the equipped vehicle at which said 

exterior rearview mirror assembly is attached. 

26. An exterior rearview mirror assembly configured for mounting at an exterior portion 

of a vehicle, said exterior rearview mirror assembly comprising: 

a mirror head; 

an electrochromic exterior mirror reflective element fixedly attached at said mirror 

head; 

an attachment portion configured for attachment at an exterior portion of a vehicle 

equipped with said electrochromic exterior rearview mirror assembly; 

a multi-axis adjustment mechanism comprising at least one electrically-operable 

actuator; 

wherein said multi-axis adjustment mechanism comprises at least one pivot 

element; 
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wherein said multi-axis adjustment mechanism is operable to move said mirror 

head, with said electrochromic exterior mirror reflective element fixedly attached thereto, 

about multiple axes relative to said attachment portion; 

wherein said multi-axis adjustment mechanism comprises a support structure that is 

adjustable about multiple degrees of freedom with respect to the exterior portion of the 

equipped vehicle at which said exterior rearview mirror assembly is attached via operation 

of said at least one electrically-operable actuator; 

wherein said mirror head is disposed at one end of said support structure and 

wherein said attachment portion is at a distal other end of said support structure; 

wherein said one end of said support structure attaches at said mirror head, and 

wherein the rearward field of view of said electrochromic exterior mirror reflective element 

is adjustable by said multi-axis adjustment mechanism over multiple degrees of freedom to 

allow a driver of the equipped vehicle to adjust his or her rearward field of view; and 

wherein said electrochromic exterior mirror reflective element moves in tandem with 

movement of said mirror head relative to the exterior portion of the body of the equipped 

vehicle at which said exterior rearview mirror assembly is attached to adjust the rearward 

field of view of a driver of the equipped vehicle who views said electrochromic exterior 

mirror reflective element when operating the equipped vehicle. 

27. The exterior rearview mirror assembly of claim 26, wherein said at least one 

electrically-operable actuator comprises a first electrically-operable actuator and a second 

electrically-operable actuator, and wherein said first and second electrically-operable 

actuators are cooperatively operable to adjust said mirror head, with said electrochromic 

exterior mirror reflective element fixedly attached thereto and moving in tandem therewith, 

relative to the exterior portion of the body of the equipped vehicle at which said exterior 

rearview mirror assembly is attached in order to enable a driver of the equipped to adjust 

his or her rearward field of view. 

28. The exterior rearview mirror assembly of claim 27, wherein said first electrically-

operable actuator is operable at a speed different than a speed of operation of said second 

electrically-operable actuator. 
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29. The exterior rearview mirror assembly of claim 26, wherein said mirror head 

comprises a bracket to which said electrochromic exterior mirror reflective element is 

fixedly attached, and wherein said one end of said support structure attaches at said 

bracket. 

30. The exterior rearview mirror assembly of claim 29, wherein a mirror casing attaches 

at said bracket and wherein said mirror casing adjusts in tandem with adjustment of said 

bracket to which said electrochromic exterior mirror reflective element is fixedly attached. 

31. The exterior rearview mirror assembly of claim 30, wherein said multi-axis 

adjustment mechanism is operable for yaw and roll adjustment of said electrochromic 

exterior mirror reflective element relative to the exterior portion of the equipped vehicle at 

which said exterior rearview mirror assembly is attached. 

32. The exterior rearview mirror assembly of claim 26, wherein said electrochromic 

exterior mirror reflective element comprises a front glass substrate and a rear substrate 

sandwiching an electrochromic medium capable of electrically-variable light transmission, 

and wherein said front glass substrate has an outer first side separated from an inner 

second side by the plate thickness of said front glass substrate, and wherein said mirror 

head comprises a bracket at which said electrochromic exterior mirror reflective element is 

fixedly attached, and wherein a heater is disposed between said rear substrate of said 

electrochromic exterior mirror reflective element and said bracket. 

33. The exterior rearview mirror assembly of claim 32, wherein the perimeter 

circumferential edge of said outer first side of said front glass substrate is rounded. 

34. The exterior rearview mirror assembly of claim 26, wherein said multi-axis 

adjustment mechanism is operable to adjust said electrochromic exterior mirror reflective 

element about a first pivot axis and a second pivot axis, and wherein said first and second 

pivot axes are angled non-orthogonally relative to one another. 
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35. The exterior rearview mirror assembly of claim 34, wherein said first and second 

pivot axes are angled relative to one another at an angle that is greater than 15 degrees 

and is less than 90 degrees. 

36. The exterior rearview mirror assembly of claim 34, wherein said multi-axis 

adjustment mechanism is operable for yaw and roll adjustment of said electrochromic 

exterior mirror reflective element relative to the exterior portion of the equipped vehicle at 

which said exterior rearview mirror assembly is attached. 
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ABSTRACT 

An exterior rearview mirror assembly for a vehicle includes a mirror head and an 

exterior mirror reflective element fixedly attached at the mirror head. An attachment 

portion is configured for attachment at an exterior portion of the vehicle. The mirror 

assembly includes a multi-axis adjustment mechanism having at least one electrically­

operable actuator. The multi-axis adjustment mechanism is operable to move the mirror 

head, with the exterior mirror reflective element fixedly attached thereto, about multiple 

axes relative to the attachment portion. The exterior mirror reflective element moves in 

tandem with movement of the mirror head relative to the exterior portion of the body of the 

vehicle to adjust the rearward field of view of a driver of the vehicle who views the exterior 

mirror reflective element when operating the vehicle. 
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Test Setup: 
*lnstron Tensile Tester 

•2 glass supports spaced as shown 

*Force applied at midpoint at 30rnrn/min speed until glass breaks 
•Peak force (N) recorded 

Test Samples: 
sRear Glass Substrates 
0 Ground = fully hand seamed (using seaming belt) and ground button area 

sRaw = no edge treatment, just cut glass. 

Test Data: 

Sample ID 
Ground I 

Froni {3rd) Back (4th) 
Raw "FRONT" SIDE 

GF1 Ground 188.2 

GF2 Ground ·151.0 

GF3 Ground 160.5 

GF4 Ground 148.1 

GF5 Ground 143.9 

GB6 Ground 110.9 

Scribe position 

Ground/ Raw Front (3rd) Back (4th) 

Ground 158.3 N 97.9 N 

Raw 283.8 N 82.2 N 

GB7 Ground 97.1 
1111111 113mm lllillB 

GB8 Ground 

GB9 Ground 

GBiO Ground 

RF1 Raw 

RF2 Raw 

RF3 Raw 

RF4 Raw 

RF5 Raw 

RB6 Raw 

RB7 Raw 

RB8 Raw 

RB9 Raw 

RB'IO Raw 

95.3 

91 3 

94.9 

226.6 

376.0 

287.7 

359.5 

169.1 

77.7 

84.8 

86.7 

76.4 

85.2 

"BACK" SIDE 

Conclusions: 

1.Bend strength is much higher with Raw glass 
2.Bend strength is much higher with scribe on Front (3 rd surface) side. 

3.Seaming increases the strength of the scribed side when on back (4th surface) 

FIG. 73 
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PATENT 
DON01 P-2803 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors John T. Uken, Darryl P. De Wind, Keith D. Foote, Joseph M. Mambourg, 
Rodney K. Blank, Mark L. Larson and Niall R. Lynam 

For EXTERIOR REARVIEW MIRROR ASSEMBLY 

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

Dear Sir: 
INFORMATION DISCLOSURE STATEMENT 

In accordance with 37 CFR 1.51, 1.56, 1.97 and 1.98, Applicants submit herewith 

patents, publications or other information listed on the attached forms for consideration by 

the Examiner in connection with examination of the present application. Copies of the cited 

non-U.S. patent/publication references are not provided herewith, since these references 

were previously made of record during prosecution of the parent application Serial No. 

14/357,025. The Examiner is invited to contact the undersigned attorney if an additional 

copy of any of these references is desired. 

This Information Disclosure Statement is not intended to constitute an admission that 

any patent, publication or other information referred to herein is "prior art" for this invention 

unless specifically designated as such. 

Under 37 CFR 1.97, the filing of this Information Disclosure Statement shall not be 

construed to mean that a search has been made or that no other material information as 

defined in 37 CFR 1.56(a) exists. 

An early and favorable action on the merits is respectfully requested. 

Dated: May 23, 2016 

TAF:ars 

Respectfully submitted, 

Timothy A. Flory 
Registration No. 42 540 
Gardner, Linn, Burkhart & Flory, LLP 
2851 Charlevoix Drive, S.E., Suite 207 
Grand Rapids, Michigan 49546 
(616) 975-5500 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/161,708 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 36 minus 20= 16 (37 CFR 1.16(i)) 
OR X 80 = 1280 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 0 ($155 for small entity) for each additional 400 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 3280 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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APPLICATION 
NUMBER 

15/161,708 

15671 

FILING or 
37l(c)DATE 

05/23/2016 

GRPART 

UNIT 

2872 

Gardner, Linn, Burkhart & Flory, LLP 
2851 Charlevoix Dr., SE, Suite 207 
Grand Rapids, Ml 49546 

FIL FEE REC'D 

3280 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

DON0l P-2803 36 3 
CONFIRMATION NO. 8364 

FILING RECEIPT 

1111111111111111111111 m~mmmmHHiUI tll 11111111111111111111111 

Date Mailed: 06/08/2016 

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 

lnventor(s) 

Applicant( s) 

John T. Uken, Jenison, Ml; 
Darryl P. De Wind, West Olive, Ml; 
Keith D. Foote, Grand Rapids, Ml; 
Joseph M. Mambourg, Muskegon, Ml; 
Rodney K. Blank, Zeeland, Ml; 
Mark L. Larson, Grand Haven, Ml; 
Niall R. Lynam, Holland, Ml; 

MAGNA MIRRORS OF AMERICA, INC., Holland, Ml; 

Power of Attorney: The patent practitioners associated with Customer Number 15671 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/357,025 05/08/2014 PAT 9346403 
which is a 371 of PCT/US2012/064398 11/09/2012 
which claims benefit of 61/705,876 09/26/2012 
and claims benefit of 61/697,554 09/06/2012 
and claims benefit of 61/665,509 06/28/2012 
and claims benefit of 61 /664,438 06/26/2012 
and claims benefit of 61/647, 179 05/15/2012 
and claims benefit of 61 /614,877 03/23/2012 
and claims benefit of 61/601,756 02/22/2012 
and claims benefit of 61/590,578 01/25/2012 
and claims benefit of 61/565,541 12/01/2011 
and claims benefit of 61/558,623 11/11/2011 
and said 14/35 7,025 05/08/2014 
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is a CIP of 13/879,481 04/15/2013 
which is a 371 of PCT/US11/56295 10/14/2011 
which claims benefit of 61/490,375 05/26/2011 
and claims benefit of 61/452,789 03/15/2011 
and claims benefit of 61/449,364 03/04/2011 
and claims benefit of 61/448,916 03/03/2011 
and claims benefit of 61/409,346 11/02/2010 
and claims benefit of 61/393,407 10/15/2010 
and said 14/35 7,025 05/08/2014 
is a CIP of 13/498,597 05/30/2012 PAT 8730553 
which is a 371 of PCT/US10/51741 10/07/2010 
which claims benefit of 61 /261,839 11/17/2009 
and claims benefit of 61/249,300 10/07/2009 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

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: 06/06/2016 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/161,708 

Projected Publication Date: 09/15/2016 

Non-Publication Request: No 

Early Publication Request: No 
Title 

EXTERIOR REARVIEW MIRROR ASSEMBLY 

Preliminary Class 

359 

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 
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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 US PTO 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-HAL T (1-866-999-4258). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
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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). 

Select USA 

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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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/161,708 05/23/2016 

15671 
Gardner, Linn, Burkhart & Flory, LLP 
2851 Charlevoix Dr., SE, Suite 207 
Grand Rapids, Ml 49546 

Title:EXTERIOR REARVIEW MIRROR ASSEMBLY 

Publication No.US-2016-0264054-A 1 
Publication Date:09/15/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

John T. Uken DON0l P-2803 

CONFIRMATION NO. 8364 
PUBLICATION NOTICE 

1111111111111111111111 ll]~!l]!~l!~l!~HI IUHll lllll 111111111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, 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 http://pair.uspto.gov/. 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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Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 0MB 0651-0031 
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 0MB control number. 

Application Number 15161708 

Filing Date 2016-05-23 
INFORMATION DISCLOSURE First Named Inventor l~ohn T. Uken 
STATEMENT BY APPLICANT 

Art Unit 12875 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Anabel Ton 

Attorney Docket Number I DON01 P-2803 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 h94913B h934-02-21 Bell 

2 ~179471 h993-01-12 :;askey et al. 

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 Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 DE2362191 bE 1975-06-19 ZIPPERLE WOLFGANG X 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 
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Application Number 15161708 

Filing Date 2016-05-23 
INFORMATION DISCLOSURE First Named Inventor I John T. Uken 
STATEMENT BY APPLICANT 

Art Unit 2875 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Anabel Ton 

Attorney Docket Number DON01 P-2803 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

*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. 

1 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 i 
English language translation is attached. 
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Application Number 15161708 

Filing Date 2016-05-23 
INFORMATION DISCLOSURE First Named Inventor I John T. Uken 
STATEMENT BY APPLICANT 

Art Unit 2875 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Anabel Ton 

Attorney Docket Number DON01 P-2803 

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 

D 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 /Timothy A. Flory/ Date (YYYY-MM-DD) 2017-03-31 

Name/Print Timothy A. Flory Registration Number 142540 

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 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 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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Reg.-Nr. 124. 209 

PATENTANWALTE 
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Dfpl.-Chern. Dr. Brandes 
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Die Erfindung betrifft einen AuBenspiegel fur Kraftfahrzeuge, 

mit einer an ihrer Rtickseite verspiegelten Glasscheibe, deren 

Rand zusammen mit einer an ihm anliegenden Dichtung zwischen 

einer umlaufenden Schulter eines Kunststoffgehauses und einern 

mit diesem dicht verschweiflten sowie die Glasscheibe seitlich 

abdeckenden Rahmen eingeklernmt ist. 

Nicht nur b2i den bekannten AuBenspiegeln anderer Bauart, son­

dern auch hei dem Spiegel der eingangs genannten Art, kann eine 

im Laufe der Zeit einsetzende Korrosion der Spiegelflache nicht 

verhindert werden, da das Eindringen von Feuchtigkeit nicht voll­

standig- verhindert werden kann, und zwar auch <lann nicht, wenn 

die Scheibe an den Randern mit einem Wachs beschichtet wird oder 

wenn man das Gehause mit Ablaufkanalen fur das eingedrungene 

Wasser versieht. 

Der Erfindung liegt die Aufgabe zugrunde, einen Au!3enspiegel 

zu schaffen, der trotz eines einfachen Aufbaus eine Korrosion 

der Spiegelschicht verhindert. Diese Aufgabe ist erfindungs­

gemaB bei einem AuBenspiegel der einryangs genannten Art dadurch 

geJ6st, daB die Rtickseite der Scheibe unmittelbar an der Schulter 

des Gehauses anliegt und die D:ichtung zwj_schen der Vorderseite 

der 8cheibe und dem diese ubergrej_fen?en Flanschteil des Rah­

mens angeordnet ist. 

Durch eine solche Anordnung der Dichtung in Verbi~dung mit-der 

unrnittelbaren Anlage der Scheibe an der Schulter des Gehauses 

laBt sich ein ausrcichend hoher AnpreBdruck im Bereich der An­

lage der Dichtung an der Scheibe und am Rahmen erzielen, daB 

Feuchtigkeit nicht zwischen der Scheibe und dem Flanschteil des 

Rahmens hind11rch dringen und zu der Spiegelschicht gelangen kann. 

Dies 1st insofern von entscheidender Bedeutung, als die Korro­

sion der Spiegelschicht auch dann nicht verhindert werden kann, 

wenn eine Dichtung an die Spiegelschicht angepreBt wird, da 

die Korrosion unter der Dichtung hindurch erfolgen kann. 
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Um sicherzustellen, daB die Dichtung an der gevilinschten Stelle 

liegt und die Montage durch das Einlegen der Dichtung nicht 

schwierig wird, ist der Flanschteil zwecimaf3igerweise mit einer 

umlaufendenr die Dichtung in der gewlinschten Lage haltenden Nut 

versehen. Die Dichtung braucht dann nur vor dem Arifsetzen des 

Rahmens auf das Gehause i.n diese_Nut eingelegt zu werden. 

Bei einer.bevorzugten Ausflihrungsform ist der das Gehause mit. 

der Karosserie des Kraftfahrzeuges verbindende Fu/3 hohl ausgc-
. . 

bildet sowie auf_ einer Seite mit einer Zugangsof-fnung versehen, 

die von einem abnehmbaren Deckel verschlossen wird. Im FuB kon­
nen dann, durch die Zugangsoffnung hindurch zuganglich, die Kop­

fe der-flir die Verbindung des FuBes mit der Karosserie vorge-
. . . 

sehene_n Schraube oder . Schrauben sowie des der Einstellung der 

Reibung in dem den FuB mi t dem Gehause verbi~denden Gelenk -

dienenden Spannelementes angeordnet sein. Sowohl das Auswechseln 

eines Spiegels als auch die Nachsteltung der.Reibung im Gelenk 

ist hierdurch in auBerst einfacher Weise·moglich. 

Besonders v.~rteilhaft i.st... es ferner, vtenn. das den FuB mit dem 

Gehause verbindende ·Gelenk aus elner·e:t.nen zylindrischen.Ansatz, 

der eine cjffnung des Gehauses abdichtend_ durchdringt, aufweisen·­

den Kalotte, ·einer im Fufl ·vorgesehenen I.,agerschale, _ einE;m durch· 

den zylindrischen Ansatz hindurch eingeflihrten und an.der der 

Lagerschale abgekehrt~n Fl~che der Kalotte anliegenden Druck~or­

per sowie einer den Druckkorperr die Kalotte und den FuB durch­

dringenden, gegen Drehen gesicherten Spannschraube besteht, auf 

deren in das Innere des FuBes ragendem Ende minde.stens eine Mutter 

als Spannelement. sitzt., Ein solches (;elenk ist einfach im At~fbau 

und einfach zu montieren, den:noch aber unempfindlich gegen auBere 

Einfllisse. Um .Schwierigkeiten bei cler Eins.tellung der Spannkraf:t:; 

der Schraube auszuschlieBen, ist es dabei zweckma.Big, z~1ischen· 

dem K_C>pf der Spannschraube und deril Druckkorper _eine Feder anzu- : 

ordnen. 
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Sowohl zum Schutze gegen Feuchtigkeit als auch zum Schutze vor 

einem Verlust von Teilen des Gelenkes bei Spiegeln, welche als 

Ersatzteil ohne FuB in den Handel gelangen, ist es vorteilhaft, 

wenn in den zylindrischen Ansatz ein dicht ap ihrn anliegendev, 

vorzugsweise aus einem Kunststoff bestehender Stopfen einge­

steckt ist, da dieser das EindrJ.ngen von Feuchtigkeit verhindert 

und auch die Spannschraube und den Druckkorper unverlierbar rnit 

dem Gelenk verbindet. 

Im folgenden ist die Erfindung anhand eines in der Zeichnung darge­

stellten Ausfilhrungsbeispiels im einzelnen erlautert. Es zeigen: 

Fig. 1 eine Ansicht des Ausfilhrungsbeispiels; 

Fig. 2 einen Schnitt nach der Linie II - II der Pig. 1; 

Fig. 3 einen Schnitt nach der Linie III - III der Fig. 2. 

Ein AuBenspiegel flir ein Kraftfahrzeug weist ein aus Kunststoff 

bestehendes GehMuse i auf, dess~n Rand eine umlaufende Schulter 

2 mit einer in einer Ebene liegenden Stirnflache bildet. Diese 

Schulter ist mit einer umlaufendenr zur Stirnflache hin offenen 

Nut 3 versehen, in welche ein umlaufender, in seinem Querschnitts­

pr-ofil ~n dasjcnige der Nut 3 angepaBter Vorsprung 4 eines Rrth­

mens 5 eingreift, der ebenfalls aus Kunststoff besteht und dicht. 

mit dem Gehause 1 verschweiBt ist. 

Der Rahmen 5 hat ein Winkelprofil, wobei der eine Schenkel an 

einer Stirnflache der Schulter 2 im Bereich zwischen der Nut 3 

und dem auBeren Rand anliegt. Das von diesem Schenkel begrenzte 

Fenster 1st an die Kontur einer auf ihrer RGckseite mit einer 

Spiegelschicht versehenen Glasscheibe 6 angepaBt, welche auf dem 

zwischen der Nut 3 und dem inneren Rand der Schulter 2 liegenden 

Bereich unmittelbar auf der Schulter aufliegt und durch den den 
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Vorsprung 4 tragenden Schenkel des Rahmens 5 gegen eine Ver-:­

schiebung in der Ebene der Auflageflache gesichert ist, 

Der zweite Schenkel des Rahmens 5 libergreift die Randzone der 

nach auBen weisenden Vorderseite der Glasscheibe_6. Ferner ist, 

wie Fig. 2 zeigt, dieser Schenkel mit einer umlaufenden Nut ver­

sehen, in die eine endlos ausgebildete Dichtung· 7 eingelegt ist, 

bei deres sich im Ausflihrungsbeispiel um einen Gummistrang han­

delt, der im unbelasteten Zustand eineri kreisformigen 0uerschnitt 

hat. Die Ticfe der Nut ist kleiner als die Starke der Dichtun1:1 7 

im unbelastcten Zustand, damit die Dichtung mit ausreichendem 

Druck an der Glasscheibe 6 und dem Rahmen 5 anliegt, \'Tenn dieser 

auf der Schulter 2 aufliegt.Dami t i.st sichergestell t, daB keine 

Feuchtigkeit zwischen der Dichtung 7 und der Glasscheibe 6 oder 

der Dichtung 7 und dem Rahmen 5 hindurch bis zu der verspiegelten 

Rlickseite der Glasscheibe 6 gelangen kann. 

Auch sonst kann in das Geh~useinner~ keine Feuchtigkeit ein­

dringenr da der Rahmen 5 dicht mit dem einstlickig ausgebildcten 

Gehause 1 verschweiBt ist .und auch die Verbindung eines als Gan­

zes mit 8 bezeichneten Gelenkes ~it dem qehause 1 dicht ausge­

bildet ist. 

Das Gelenk 8, das das Gehause l mit einem FuB 9 verbindet, 

weist eine auBerhalb·des Gehauses l liegende Kugelkalotte 10 

auf, an die sich ein Ringbund 11 und ein hohlzylindrischer Teil l?. 

anschlieBen. Letzterer ist mit einem AuBengewinde versehen, und 

sein Innendurchmesser ist an den maximalen Innendurchmesser der 
Kugelkalotte 1-0 angepaBt. Der Teil 12 durchdringt eine {5ffnun.g 

des Gehauses 1 ,und eine auf ihn aufgeschraubte Mutter 13 zieht 

den Ringbund 11 gegen das Gehause ,1. Gleichzeitig drilckt sie da­

bei eine zwischen -ihr und der Gehausewand liegende Unterlagsschei..; 

be 14 an die Gehausewand an. 

Im Inneren der Kugelkalotte liegt ein an deren KrUmmung ange­

pa8tes Druckstuck 15, auf dessen der Kugelkalotte abgekehrte 
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' Seite ein Federpaket 16 aufgelegt ist. Eine Spannschraube 17 

durchdringt das Federpaket 16, das Druckstuck 15 sowie die 

Kugelkalotte 10, die in ihrem Zentrum eine hinsichtlich der 

GroBe an den gewlinschten Schwenkbereich des Gehauses 1 ange­

paBte Bohrung 20 hat. 

Der FuB 9 ist, wie Fig. 2 zeigt, hohl ausgebildet und auf der 

im Ausftihrungsbeispiel gr5Bten Seite zur Bildung einer Zugangs-

6ffnung offen. Normalerweise ist der Innenraum 9' des Fuses 9 

mittels eines Deckels 23 verschlossen, der im Ausftihrungsbei­

spiel aus Kunststoff besteht und in den FuB einrastet. 

Die dem Gehause 1 zugekehrte Seite des FuBes 9 ist mit einer 

eine Lagerschale flir die Kugelkalotte 10 bildenden Vertiefung 

sowie einer im Zentrum der Vertiefung angeordneten Durchgangs­

bohrung fur die Spannschraube 17 versehen. Wie Fig. 3 zeigt, 

ist sowohl die Durchgangsbohrung als auch die Spannschraube 17 

in dern in ihr liegenden Abschnitt abgeflacht ausgebildet; damit 

die Spannschraube sich nicht in der Bohrung drehen kann. Mit Hilfe 

von zwei Muttern auf dem in den Innenraum ragenden Ende der Spann­

schraube 17 werden das Druckstlick 15 gegen ·die Innenseite der 

Kugelkalotte 10 und deren AuBenseite gegen die Lagerschale im 

FuB 9 mit der erforderlichen Kraft geprilckt. Diese Kraft laBt 

sich jederzeit durch Drehen der Muttern 21 andern. Hierzu braucht 

nur vorlibergehend der Deckel 23 abgenornmen zu werden, wozu eine 

Einsteck5ffnung 22 fUr einen Schraubenzieher od.dgl. vorgesehen 
ist. 

In derjenigen Wand des Ful3es 7, welche der die Laqerschale auf­

weisenden Wand gegenliber liegt, sind zwei Bohrungen 24 vorge­

sehen, <lurch die hindurch nicht dargestellte Befestigungsschrau­

ben gesteckt werden, mittels deren der FuB 9 an der Karosserie 

eines Fahrzeuges befestigt wird. 
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In den Teil 12 wird nach dem Einbri_ngen des Druckstuckes 15, 

des Federpaketes 16 und der ipannschraube 17 ein ~lasti~ch~ir 

im Atisflihrungsbeispiel aus Kunststoff bestehender Stopfen 25 

eingesteckt. Dieser ver.hindert das Eindringen_von Feuchtigkeit· 

und sichert das Druckstlick, das Federpaket und die Sparinschraube 

gegen ein Verlieren, :wenn das Gehause 1 und das· Gelenk 8 ohne 

den FuB 9 in den Handel gelangen, ,;,iie d_ies beispiels"1eise 'der 

Fall sein kann, wenn das Gehiiuse l oder die Glasscheibe ·· 6, nic_ht 

aber der FuB, besch~digt wordert sind und daher ersetzt werdeh 

mlissen. 
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P a t e n t a n s p r u c h e 

1
~ uBenspiegel f!ir Kraftfahrzeuge, mi t einer an ihrer Rilck-

Useite verspiegelten Glasscheibe, deren Rand zusammen mit 

einer an ihm anliegenden Dichtung zwischen einer umlaufenden 

Schulter eines Kunststoffgehauses und einem mit diesem dicht 

verschweiBten sowie die Glasscheibe seitlich abdeckenden Rah­

men eingeklemmt ist, dadurch gekennzeichnet, dafl die Rlick­

seite der Glasscheibe (6) unmittelbar an der Schulter (2) 

des GehMuses (1) anliegt und die Dichtung (7) zwischen der 
Vordcrseite der Scheibe und ,dem diese ilbergreifenden Flansch­

teil-des Rahmens (5) angeordnet ist. 

2. Spiegel nach- Anspruch 1, dadurch gekennzeichnet, daB der 

Flanschteil mit einer umlaufenden, die Dichtun.g (7} in der 

gewilnschten Lage haltenden Nut versehen ist. 

3. Spiegel nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB 

der das Gehause {1) mit der Karosserie eines Kraftfahrzeuges 

verhindcnde FuB (9) hohl ausgebildet sowie auf einer Seite mit 

einer Zugangsoffnung versehen ist, die von einem abnehmbaren 

Deckel ~3) verschlossen ist, und daB im Inneren des FuBes, 
durch die Durchganqsoffnung hindurch zuganglich, die Kopfe 

der ftir die Verbindung des FuRes mit der Karosserie vorgese­

henen Schraube oder Schrauben sowie des der Einstellung dcr 

Reibung in dem den FuB mit dem Gehause verbindenden Gelenk 

(8) dienenden Spannelements (17,21) angeordnet sind. 

4. Spiegel nach einem der Ansprliche l bis 3, dadurch gekenn­

zeichnet, daB das den FuR {9) mit dem Gehause (1) verbin­

dende Gelenk (8) aus einer einen zylindrischen Ansatz (12), 

der eine offnung des Gehauses (1) abgedichtet durchgreift, 

aufweisenden Kalotte (10), einer im FuB vorgesehenen Lager­

schale, einem durch den zylindrischen Ansatz hindurch einge-
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ftihrten und an der der Lagerschale abgekehrten Flache der 

Kalotte anliegenden Druckstlick (15) sowie einer das Druck­

stlick, die Kalotte und den FuB durchdringenden, gegen Ver­

drehen gesicherten Spannschraube {17) besteht, auf deren in 

<las Innere des FuBes ragendem Ende rnindestens eine .Mutter (21} 

als Spannelement sitzt. 

5. Spiegel nach Ansprtich 4, dadurch gekennzeichnet, daB zwischen 

dem Kopf der Spannschraube {17) und dern Druckstuck (15) eine 

Feder (16) angeordnet ist. 

6. Spiegel nach Anspruch 4 oder 5, dadurch gekennzeichnet, 

daB in den zylindrischen Ansatz (12) ein dicht an ihm an­

liegender, vorzugsweise aus Kunststoff bestehender Stopfen 

(25) eingesteckt ist. 
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der Karosserie des Kraftfahrzeuges verbindende Fur1 hohl ausge­
. bildet sowie .auf einer Seite mit einer. Zugangs6ffnung 
versehen, die von einem abnehmbaren Deckel verschlossen 

!0015] 

Wolfgan9 Zipperle, 7: 40 Ludwigsbu•g. Germany. (Baden-WQrcI ) Exterior mirrors fo, m 

!0017] 

wird. Im Fuf3 .k6nnen dann, durch die Zugangs6ffnung hindurch 
--zuganglich", die KOpfe der--fur die Verbindung des Ful'3es mit der 
Karosserie vorgesehenen Schraube oder Schrauben sowie des 
der Einstellung der· Reibung in dem den Fur3 mit dem Gehause 
verbindenden Gelenk dienenden. Spannelementes angeordnet 
sein. Sowohl das Auswechseln eines Spiegels als auch die 
Nachstellung der Reibung im Gelenk; ist hierdurch in aur3erst 
,einfacher Weise m6glich. 

Telephone information and orde:-s are only binding upon writ,en confinnation 

!0018] 

-JL­

!0019] 

BACKGROU[·,D OF THE li\lVENTION : . Field of the Invention The invemion reiates to an exterior mirror for motor vehicles, 
having a giass pane, which is mirror-coaled on its rear side. the edge of which is ciamped between a surroundin9 shoulder 

of a plast:c housing and a frame 

!0020] 

~Jot only in the known exterior mirrors of a diffe:ent type, bu; also in the mil"ro, of the type mentioned a; the outset, cor,osion 

of the mirror surface occurring over lime can not be prevented, since the penetration of moisture can not be compieteiy 

pt·svsnted, \/Vhen the cHsc !s coated v·,dth a v,1ax at the ec.iges. or !f 1he hous!:1g is pt·ov:ded vvith drainage channels for the 
penstr21ed water. 

!0021] 

SUMMARY OF THE IN\/E~fflO~J The object of the invention is to provide an s:<tsrior mirror which prevents corrosion of the 

r.1ir,01· layer despite a. sir.1pie L,p-strean1. This objec; is achie'1ed according to the invention in an exterio1· n1irror ot the type 

mentioned at the outset by the fact that the rear side of the pane rests directly against the shoulder of the housi;19 and the 

seal is a,ranged between the fron; side ot the pans and the flange oar; ot the frame, 

!0022] 

By means of s,1ch an arrangement of the seal in conjunction "Nitil the direct contact of the disc on the shoulder of tile 

houstng, a sufficisnt!y high ccn1ac1 pressLffe can be achteved in the chamber cf the bearing of the sea! on ths disc and on 

;he frame in sL,ch a way that moisture is not present be;ween the disc and the flange part ot tile trams And can rsac!l the 

mirror layer. This is of decisive importance insofar as the corrosion of the mirror layer can not be prevented even if a seai is 

pt·sssed against the n1irro: layer sir.cs The corrosion can occur unc.iet· the sea: 

!0024] 

in orde, to ensure that the gas!>:st is in tile desired location am1 tile assembly is not difficL,11 by the insertion of the gasket. tile 

flange pan is suitably connected to one: Surrounding the seal in the desired position. 

The seal then only needs lo be inserted imo 1he groove before Hie frame is placed on the t1ousing_ 

!0025] 

in a preferred embodiment, the fool connecting 1he housing to ,he body of the motor vehicie is hollow. On one side v11Ht1. 

/\cc0ss opening. wh;ch ;s clos0d by ;i r0movabie cover. in the foot, then. th0 heads of th0 screw or scr0w,, provid0d for th0 

connec,ion of the fool to the body. as ">'<fell as tf1at of 1he adjustmsm of the fric,ion in ,he joint connecting ,he foot to 1he 

hou:-;ing. can thrn1 be made accessible through the acct?ss cpen:r.g. Tensioning element Both the replacemrn1t ot a m:rror 

and the adjustment of the friction in the joint; is the•eby possible in an extremely simpie manner 

!0026] 

it is aiso partic,1iarly advantageo~s it the joint connecting the foot with: the !lousing is composed of a joint which is 

cyiindrical. ~,eek v,hich penetrates an opening of the housin9 in a sealin9 manner: The calcite, a bearing sheil provided in 

;he toot. a passage inserted throu9h tile cylincli"icai sho~ldsr and 1·erno;e trom ;he bearing shell. And the p:essurs body. The 

calotte and the foot. which is secured a9ainsl rotation. Whose protuberances project into the interior of the fool. End al least 

one nut as a tension member, SL:ch an articuiat:on is s:n1pie in constrnct!o:1 and sin1ple 10 assemble, b~t neverthe:ess 
insensitive to external influences. in order lo rule o~l diffic~lties in adj~stin9 the damping force of the screw, it is 

advantageous to arrange a sp:ing betNeen the head of 1he c:ar.1ping screv•/ and the pressure boc.iy, 

!0027] 
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Both fer the protection against moistLlre and tor th0 protection against 2 lc,,s cf pans cf the jo;nt in mirrors which come 

into the trade as a spare pan withoLlt a foot. it is advantageous if a sealin9 eiemenl, preferabiy made of a plastic 

material, i,, provided in the cylindncal prcjecNm PILlg. sinc0 this pmvents th0 penetration of moistum, and a;so connects 

the tensioning screw and the pressure member captively 10 the joint. 

!0029] 

in ,he foilowing, the invsmion is explained in detail wi;h reference to an exemplary embodiment shown in the drawing. 

Show it: 

!0030] 

FIG. 1 is a view cf the 0mbod;ment; FIG. 

!0031] 

,'IG. 2 is a sectionai view taken alcng the line II - ii cf FIG. 1; 

!0032] 

,'IG. 3 is a section along the iine iii - Iii of FiG. 2. 

!0033] 

/,n e:<terior mirror for a motor ·vehicle has a housing ·1 made cf plastic, the edge of which forms a circumferential 

shoulder 2 with an end face ly!ng !:1 one p!ane. Th:s shoulder :s provided vvith a circumtet·tm1ial groove 3, VJh!ch ls open 

tov,ard ihe end face. into which a circumferential projection 4 of a frame 5. which is also made cf plastic and is welded 

tightly to the housing 1 , en9ages in its peripheral cross-section 

!0034] 

The frame 5 has an angle profile, the one lir.1b abutting ;,gains; an end face ot the shouider 2 in ;ha region betNeen the 

groove 3 and the outer edge. The window, which is deiirnited lly this limll, is adapted to the contoLlr cf a pane cf giass 6 

VJh!ch is provided on its i·sar s!de vv:th a m:r:or :ayet· an:..! res1s cHrect!y on the shoulder bstvveen the groove 3 an:..! the 

inner edge of the shoulder 2, 

!0036] 

Projection 4 of the frame 5 is secured a9ainst displacement in the plane of the supper; surface . 

.. 
!0037] 

The second leg of 1:ie frame 5 overlaps the ed~ie 2one of 1he OLltwardly facing front face of the 9lass pane 6. 2, this iimb 

is provided with a c:i-c,Jmfer0ntial groov0 into which an endls,,sly formed s0al i is in,,rnied; Which in the 0:,0mpla1~y 

embodimem is a rubber strand which has a circular cross-sec,ion in the unstressed stale. The dep1ii of the groove is 

smaller than the thic~nt?ss cf tht? groove. Sea; ? in the unstre:-;st?d state so that the seal rests vvith sutticient pres:-;ur0 

agains; the glass pane 6 and tf1s frame 5 when the latter resis on the shouider 2. This is how i1 is created. So that no 

momture can pass b0tvv00n tht? :-;ea! i' and the glass pane 6 or the seal ? and the frame ~) up to the mn-rored rear side of 

the glass pans 6. 

!0038] 

in addi,ion, no mois;ure can penetra,e into ,he housing.innsre becaLlse 1:ie frame 5 is weided tightiy to the housing , . 

which ;s embodied in cn0 pi0c0, and also ms connection ot a Joint, which is designat0d as a whol0 by 8, is tight;y formed 

w:th t~is housing : . 

!0039] 

The jo:nt 8, which connects the housing : to a toot 9, has a ba!i dome i O !y!ng ou1side the housing ~ . to v•,.':1:ch a ring 

collar 11 and a hollcw-cyiindrical part adjoin. The laller is provided with an external thread, and its internal diameter is 

adapted to the rnaximur.1 internal diame;er of the spherical cap 10. The aart 12 aene;rates an openin9 of the hoL,sin9 1, 

and a nut ·13 screv•,_;ed onto it pu!ls ths ring co!!as ·11 aga:ns1 the housing : . 1\t the smne time. t1 presses a bearing v•,_;asher 
14 between the housing wall am1 the housing wall against the housing wan. 

!0040] 

in the inte1·ior of the spherica; cap there is a pressL,1·e piece 15 adapted to its cur✓a1'1re and on which the spherical cap is 
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BAD ORIGIN/,L ' 

!0043] 

/, spring pack 16 is piaced. 

/, tensioning screw 17 penetrates 1he spring paci<; 16. the pressure piece , 5 as "Nell as 1he spherical cup 10. which 

has a bore 20 adapted in its center to the desin:,d pivoting range of the housing •i . 

!0044] 

The foot 9, as :>hown in Fl(~. 2. i:-; hoi:cv-1 and open en the iargm;t side in the rnTlbcdiment for forming an access 

opening. ~.iormaily, 1he interior 9 •of the foot 9 is closed by means of a cover 23. which in the exemplary embodiment 

consists of plastic and engages in the feet 

!0045] 

The side of the foot 9 facing the housing 1 is provided with a recess !crming 2 bearing sheil for the spherical dome 

7 0 as v•/en as a 1hrough-bore for the c:ar.1ping screw : 7 a:rangec.i i:1 the center of the recess. As shov✓ r~ :n FIG. 3. 

beth the thro~gh--hole 2nd the tensioning screw are designed 10 be iiattened in the section located therein. So that 

1he damping sci·sw can not rotate :n the brn·s. \Vi1h 1he a:d of two nL:ts on the enc.i ot the c:ar.1ping scre'N i 7 
pi·cjectlng :nto the intsrlrn·. the pressure piece 15 is pressed against the inner side of the spherical cap 10 and its 

outer side against the bearing she Ii in tile toot 9 with the req,1ire,1 force. This force can be changed at any ;ime by 
turning the nuts 21. ,'or this purpose. the cover 2 3 only needs to be removed lemporariiy. for which p~rpose an 

inser.::on opening 22 for a screvvdriver rn· the nt,;e, ls p:ov!dsd 

!0046] 

Two bores 24 a.re prcvidwJ in the wall ot tile toot 7. which is opoosite the wa.11 having ;he bearing sheil, by means of 

1/Vhich fastening screws (net shown) are fastened by rneans of which the foot 9 is fastened to the bodywork of a 

veh!c:e, 

!0048] 

BAD ORIGINAi_ 

!0049] 

i\f;er the introd,1ction ot tile pressure oiece 15, ot the spring package 16 and ;he tensioning screw 17. a r.1ore elastic 

stepper 2S made of p!ast:c is inseiied tnto the pwi 12 :n the e:<emp!ary embedtment 

This prevents the penetration of moisture and protects the thrust piece, the spring paci<; and the ,ensioning screw 

from losing when ths ho,JSing 1 and the joint 8 come into the market without the foot f~. 2s may be the cass, for 

exampie, o,· the glass pane "6, but not the fool, have been damaged and mus, 1herefore be replaced.<>",,..,'"-., ; 

!0050] 

'.) 098 2 5101 ti1 BN) ORIGINAt, 
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n1is to;,.,-iJo::;iatiar. i::; mar;hin8-gene•at8d. it conr.ot be guaranteer; th8.t :tis :ntel:igible. ar;;;Lnat8, co•~:piett=.:, rei:abie or fit fo• .spec:fic p1xpC$8S. Crit:c8.I r;e;;ision::;, s:;ch as 

comm>::rcia:1y •ele'1a.Pt or f•Panciai decisicns, shouid Pm be based or. mach•ne--~ransiat•on cutpu~. 

Claims 

1. 

An exterirn· mirrOI" for motor vehicles. comprising a glass pane. mirrored on its I·ear side. the edge of which is clamped between a 

surmunding shoulder of a piastic housing and a frame wl,icl1 is lightly weided t11ere10 and covers the glass pane la,eraily, 

charncterized in Um! th,~ re;~r side Of 1he glass pane {fs) rests directly agains1 Hie shoulder {2) of 1hE, housing (1 ), and 1he s,~ai (7) 

betvveen ihe froni face of the pane and 1I,e flange over which i1 engages. Part ··ot the frame (5). 

2. 

A mirror according to claim 1, charnc!erized in tliat 1he /l;mg,~ part is pmvided with a circumferential groove holding tl1e se;~I (7) 

in 1he desired position. 

3. 

Min-or according to claim 1 m 2, chai-ac1erized in that 11:e loot (9) connecting the housing (1) to 11:e body ol a motor vehicie is 

l,ollovv and is provided on one side with an access opening which is ciosed by a removable co·.er (2 3) , /l.nd in the :nterior of 1I,e 

foot, ;~cc:E,ssible ,hrough Hie passage opening, 1hE, hE,ads Df ,he scrE,w or scmws provid,~d for Hie connec,ion of 1he foo; 10 the 

body, and that ot the adjus1111ent of 1l1e tnc1ion in the join1 connecting 1he /00110 1I,e housing 

(8) 

(17, 21) are arranged. 

4. 

'spiegel nach einem der Anspr(iche 1 bis 3, dadurch 
gekennzeichnet, daG das den FuG (9) mit dem Gehause (1) 
verbindende Gelenk (8) aus einer einen zylindrischen Ansatz 
(12), der eine 6ffnung des Gehauses (l) abgedichtet 
durchgreift, aufweisenden Kalotte (10), einer im FuG 
vorgesehenen lagerschale, einem durch den zylindrischen 
Ansatz hindurch einge-

A mirror according to one of Claims ·1 10 3, characterized in that the joint (8) connecting 11:e foot {9) to 11:e housinf; (1) comprises 

a cylindrical projection (12) seal:ngiy penetrating an opening oi the housing (1) {iOi. a bearing siieli provided in 11:e ioot. 

(:5) resting agains1 tl1e bearing stIen. and a clamping screw (:7) pern~lrn1ing the pressure piece, tl1e calotte and 1hE, ioo1 and 

being secured against ro1ation. on the end ot which protrudes into the ,nter,or of the foot. at ieast one nut (2: ) As a tensioning 

e!ement 

5. 

Mirror according to claim 4, chai-ac1erized in 1hat a spring (16) is arranged be1ween the head of the 1ensioning screw {"Ii") and 

1he pressure piece (1 ~,). 

6. 

A mirror according 10 ciaim 4 or S, characterized :11 that a plug, which is preferabiy made of plasiic, adjoins 1I,e cylindncal 

e>:1ension (12) 

(25) 
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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 AQQlications 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 AQQlication 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 AQQlication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 01/31/2018. 0MB 0651-0035 
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 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 15/161,708 

Filing Date May 23, 2016 

First Named Inventor 
John T. Uken 

Title EXTERIOR REARVIEW MIRROR ASSEMBLY 

Art Unit 2875 

Examiner Name TON, ANABEL 
Attorney Docket Number DON01-P2803/425065 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Timothy A. Flory/ Date (Optional) 2018-02-19 
Name TIMOTHY A. FLORY Registration 42540 

Number 

Title (if Applicant is a Patent Practitioner 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

I MAGNA MIRRORS OF AMERICA, INC. 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

D *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc Code: PA .. 
Document Description: Power of Attorney PTOIAIAJ82B (07-13) 

Approwd far u•o through 01/3112018. 0MB 0651-11035 
U.S. Palen\ and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwarll Reduction Act of 1995, no persons aro required ta 1111pand to a callectian al infcm1atian unle,u It display• a valid 0MB cantn:11 numbar 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke alt previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

I Applloation Number I Flllng D,te 

I 
(Note: The boxes above may be left blank if information is provided on form PT0/AIA/82A.) 

[Z] I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney{s) or agent(s), and 
lo transact all business in the United States Patent and Trademark Office connected therewith for the application referenced In 
the attached transmittal letter (form PT0/AIA/82A) or identified above: I' ~-·~--------~ -7 OR 153508 

·--···------- .. L- ---------• 

• I hereby appoint Practitioner(s) named in the attached list (form PT0/AIN82C) as my/our attomey(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or Identified above. (Note: Complete form PT0/AIN82C.) 

Please recognize or change the correspondence address for the application Identified In the attached transmittal 
letter or the boxes above to: 

[l] The address associated wllh the above-mentioned Customer Number 
OR 

• :; address associated with Customer Number. L ____ .. ----- ~~~----

-----· ···---~~-

• Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

!Magna Mirrors of America, Inc. I 
• Inventor or Joint Inventor (title not required below) 

• Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

[Z] Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

• Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1 ..46(b)(2) was granted In the 
aaalication or Is concurrentlv belna filed with this document) {orovide sl1:mer's title if aoolicant Is a iuristic entiM 

SIGNATURE of Applicant for Patent 

The undersigned (whose !Ille Is supplied below) Is authorized to act on behalf of the applicant (e.g., where the applicant is a Juristic entity). 

Signature \;,~ LJ - I Dale (Optional) I r: v--- 1. iil...<t> t'il... 
Name Niall Lynam ~ 

TIiie Senior Vice President and Chief Technical Officer 

NOTE: Signature - This fom, must be signed by the applicant In accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirem8!1ts 
and certifications. If more lhan one applicant, use multiple fonns. 

Orotal of forms are submitted. 
Tllf1 ca!lad10n al 111fom1aUon IS required by 37 CFR 1.131, 1.32, 1md 1.33. Tha !nfom1etlan II 111qulrud la obtain er rutaln a banaffl by the publlc which IS m Re (and by Iha 
USPTO to proceu) an application. Canfodan~allty Is governed by 35 U.S.C. 122 and J7 CFR 1.11 and 1.14. This colloctlan Is 01tima\ad la !aka 3 minutc1 IO camplllla, 
lnduding g;1the!!n11, preparing, and sunmilting the, cam plated appllca~an 101111 ta Iha US PTO. Tma will va,y depandlng upon the fnrllvidual caaa. Any comments en Iha emaunt 
~ '!Ima yuu reciulre to complete this fann andlar augg1S11Uona far reducing this burden, should ba sent to lhe Chief lnfarmalion Offlcar, U.S. Paten\ and Tnutemallc. Office. U.S. 
Da,oa,tmenl of Commerce, P.O. Bax 145<1, Ah1,111ndria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Camml .. laner 
far Patonbl, P.O. Box 1450, Alaxandrla, VA 22313-1450. 

Jf you need as:;lstanC8 In c:ompletfng lhe fo,m, call 1-B00·PT0-9199 1md select op/Ion 2. 

] 
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Electronic Acknowledgement Receipt 

EFSID: 31822782 

Application Number: 15161708 

International Application Number: 

Confirmation Number: 8364 

Title of Invention: EXTERIOR REARVIEW MIRROR ASSEMBLY 

First Named Inventor/Applicant Name: John T. Uken 

Customer Number: 15671 

Filer: Timothy A. Flory/Cindy Cory 

Filer Authorized By: Timothy A. Flory 

Attorney Docket Number: DON0l P-2803 

Receipt Date: 19-FEB-2018 

Filing Date: 23-MA Y-2016 

Time Stamp: 16:36:35 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

117362 

1 Power of Attorney DON01-P2803_POA.pdf no 2 
45af77d7630160d4faf3e5e 71 cf0Sb4c6e1 6c 

4ed 
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Information: 

Total Files Size (in bytes)~ 117362 

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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/161,708 05/23/2016 

15671 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

John T. Uken DON0l P-2803 
CONFIRMATION NO. 8364 

POWER OF ATTORNEY NOTICE 
Gardner, Linn, Burkhart & Ondersma LLP 
2851 Charlevoix Dr., SE, Suite 207 
Grand Rapids, Ml 49546 

11111111111111111 lllll ll]~!l]!~l!~l!~Ul!IIH!i~ll lllll 111111111111111111 

Date Mailed: 02/22/2018 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 02/19/2018. 

• The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence 
will be mailed to the new address of record(37 CFR 1.33). 

/tgebre/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/161,708 05/23/2016 

153508 
Jonathan P. O'Brien, Ph.D. 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

John T. Uken DON0l P-2803/425065 

CONFIRMATION NO. 8364 
POA ACCEPTANCE LETTER 

Honigman Miller Schwartz and Cohn LLP/Magna 
350 East Michigan Avenue 

11111111111111111 lllll ll]~!l]!~l!~l!~Ul!IIHl!~ll 11111111111111111111111 

Suite 300 
KALAMAZOO, Ml 49007 

Date Mailed: 02/22/2018 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 02/19/2018. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/tgebre/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

15/161,708 05/23/2016 

153508 7590 10/01/2018 

Honigman Miller Schwartz and Cohn LLP/Magna 
650 Trade Centre Way 
Suite 200 
KALAMAZOO, MI 49002-0402 
UNITED STATES OF AMERICA 

John T. Uken 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

DON0l P-2803/425065 8364 

EXAMINER 

TON,ANABEL 

ART UNIT PAPER NUMBER 

2875 

NOTIFICATION DATE DELIVERY MODE 

10/01/2018 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

patent@honigman.com 
tflory@honigman.com 
asytsma@honigman.com 
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Office Action Summary 

Application No. 
15/161, 708 

Examiner 
ANABEL TON 

Applicant(s) 
UKEN ET AL. 

Art Unit 
2875 

AIA (First Inventor to File) 
Status 
No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 5/2323/16. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b)~ This action is non-final. 

3)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. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 1-36 is/are pending in the application. 

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

6)~ Claim(s) 15-36 is/are allowed. 

7)~ Claim(s) 1-3.5-8 and 10-13 is/are rejected. 

8)~ Claim(s) 4.9 and 14 is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

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

http:ilwww.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )• The drawing(s) filed on __ is/are: a)D accepted or b)D objected to by the Examiner. 

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

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

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 
a)D All b)D Some** c)D None of the: 

1.• 
2.• 
3.• 

Certified copies of the priority documents have been received. 

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

Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

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

Attachment{s) 

1) ~ Notice of References Cited (PTO-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 5/23/16; 3/31/17. 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20180921 
Motherson Innovations v. Magna Mirrors 
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Application/Control Number: 15/161, 708 

Art Unit: 2875 

Page 2 

The present application is being examined under the pre-AIA first to invent provisions. 

DETAILED ACTION 

Double Patenting 

1. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the conflicting claims are not identical, but at 

least one examined application claim is not patentably distinct from the reference 

claim(s) because the examined application claim is either anticipated by, or would have 

been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 

USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. 

Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438,164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528,163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on nonstatutory 

double patenting provided the reference application or patent either is shown to be 

commonly owned with the examined application, or claims an invention made as a 

result of activities undertaken within the scope of a joint research agreement. See 

MPEP § 717.02 for applications subject to examination under the first inventor to file 

provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) -

Motherson Innovations v. Magna Mirrors 
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Application/Control Number: 15/161, 708 

Art Unit: 2875 

Page 3 

706.02(1)(3) for applications not subject to examination under the first inventor to file 

provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR 

1.321 (b). 

The USPTO Internet website contains terminal disclaimer forms which may be 

used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application 

in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, 

PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may 

be filled out completely online using web-screens. An eTerminal Disclaimer that meets 

all requirements is auto-processed and approved immediately upon submission. For 

more information about eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

2. Claims 1-3, 5-8, 10-13 rejected on the ground of nonstatutory double patenting 

as being unpatentable over claims 1-4 of U.S. Patent No. 9,827,913. Although the 

claims at issue are not identical, they are not patentably distinct from each other 

because of the following reasons: 

3. The limitations of claims 1-3, 5-8 and 12 are contained within claim 1 of the '913 

reference. 

4. The limitations of claim 10 are contained within claim 3 of the '913 reference. 

5. The limitations of claim 11 are contained within claim 4 of the '913 reference 

6. The limitations of claim 13 are contained within claim 2 of the '913 reference. 

Motherson Innovations v. Magna Mirrors 
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Application/Control Number: 15/161, 708 

Art Unit: 2875 

Allowable Subject Matter 

Page 4 

7. Claim 4, 9 and 14 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. 

8. Claims 15-36 are allowed. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to ANABEL TON whose telephone number is (571 )272-

2382. The examiner can normally be reached on 09:00-17:30. 

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, Diane Lee can be reached on (571) 272-2399. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Motherson Innovations v. Magna Mirrors 
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Application/Control Number: 15/161, 708 

Art Unit: 2875 

Page 5 

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. 

/ANABEL TON/ 
Primary Examiner, Art Unit 2875 

Anabel M Ton 
Primary Examiner 
Art Unit 2875 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

15/161,708 UKEN ET AL. 
Notice of References Cited 

Examiner Art Unit 

ANABEL TON 2875 
Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY 

* A US-5,582,383 A 12-1996 Mertens; Jens B60R1/086 248/484 

* B US-7,922,199 B2 04-2011 Webber; James L. B60R21/233 280/743.2 

* C US-2017/0355312 A1 12-2017 Habibi; Hamid B60R1/12 1 /1 

* D US-2015/0085337 A 1 03-2015 Lee; Ethan J. G02B27/0149 359/267 

* E US-2012/0236388 A 1 09-2012 De Wind; Darryl P. B60R1/04 359/267 

* F US-5,455,716 A 10-1995 Suman; Michael J. B60R1/04 248/479 

* G US-2014/0133044 A 1 05-2014 Mambourg; Joseph R. B60R1/072 359/877 

* H US-2018/0257571 A 1 09-2018 De Wind; Darryl P. B60R1/062 1 /1 

* I US-2010/0177413 A1 07-2010 Lee; Jin-Woo B60R1/025 359/843 

* J US-9,827,913 B2 11-2017 De Wind; Darryl P. B60R1/062 1 /1 

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name CPC Classification 

N 

0 

p 

Q 

R 

s 

T 

NON-PATENT DOCUMENTS 

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

u 

V 

w 

X 

*A copy of this reference 1s 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. 20180921 
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Receipt date: 03/31/2017 15/161,708 - GAU: 2875 

Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Approved for use through 07/31/2016. 0MB 0651-0031 

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 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 225894-425065/DON01 P2803 

In re Application of: John T. Uken et al. 

Application No.: 15/161,708 

Filed: May 23, 2016 

For: EXTERIOR REARVIEW MIRROR ASSEMBLY 

The applicant, MAGNA MIRRORS OF AMERICA INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 9 827 913 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [2J The undersigned is an attorney or agent of record. Reg. No._4_25_4_0 _____ _ 

/Timothy A. Flory/ December 11 , 2018 
Signature Date 

Timothy A. Flory 
Typed or printed name 

Attorney of Record 616-649-1924 
Title Telephone Number 

[2J Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 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 th is 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 .0. Box 1450, Alexandria, VA 22313-1450. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Application Number 15161708 

Filing Date 2016-05-23 

INFORMATION DISCLOSURE First Named Inventor l~ohn T. Uken 
STATEMENT BY APPLICANT 

Art Unit 12875 
( Not for submission under 37 CFR 1.99) 

Examiner Name IA- Ton 

Attorney Docket Number 1225894-425065 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
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7 ~711179 h973-01-16 ~akeda 
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Art Unit 2875 
( Not for submission under 37 CFR 1.99) 
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Attorney Docket Number 225894-425065 

9 ~477149 n984-10-16 :;respy 

10 ~512633 n985-04-23 Manzoni 

11 ~558930 n985-12-17 Deedreek 

12 ~936670 n990-06-26 V'oo 
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14 5864435 n999-01-26 ~oyama 
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INFORMATION DISCLOSURE First Named Inventor I John T. Uken 
STATEMENT BY APPLICANT 

Art Unit 2875 
( Not for submission under 37 CFR 1.99) 

Examiner Name IA. Ton 

Attorney Docket Number 225894-425065 

20 6932497 t/005-08-23 Huang 

21 ~035678 Q006-04-25 ynam et al. 

22 ~178925 t/007-02-20 Tidwell 

23 ~287867 Q007-10-30 Nellington et al. 

24 ~322710 t/008-01-29 roote et al. 

25 ~370985 Q008-05-13 Boddy et al. 

26 ~777611 t/010-08-17 Desai 

27 8262240 t1012-09-11 Negel 

28 8764256 t/014-07-01 roote et al. 
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( Not for submission under 37 CFR 1.99) 

Examiner Name IA. Ton 

Attorney Docket Number 225894-425065 

31 9174578 t/015-11-03 Uken et al. 

32 ~0099618 Q018-10-16 Foote et al. 
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10 102008026039 bE A1 2009-12-10 Wilke&Co [81 Metallwarenfabrik 
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Application Number 15161708 
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STATEMENT BY APPLICANT 

Art Unit 2875 
( Not for submission under 37 CFR 1.99) 

Examiner Name IA. Ton 

Attorney Docket Number 225894-425065 

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 

D 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. 

X 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 /Timothy A. Flory/ Date (YYYY-MM-DD) 2018-12-11 

Name/Print Timothy A. Flory Registration Number 142,540 

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 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 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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(19) • Deutsch es 
Patent- und Markenamt I lllllll lllll llll lllll lllll lllll lllll lllll lllll lllll lllll lllll lllll lllll llllll llll 111111111111111 111111111111111 IIIII IIIII IIII IIII 

c1o) DE 10 2009 031 809 A1 2011.01.13 

(12) 

(21) Aktenzeichen: 10 2009 031 809.7 
(22) Anmeldetag: 03.07.2009 
(43) Offenlegungstag: 13.01.2011 

Offen leg u ngssch rift 

(51)IntCl. 8
: B6OR 1/00(2006.01) 

B60W 30106 (2006.01) 

(71) Anmelder: 
Volkswagen AG, 38440 Wolfsburg, DE 

(56) Fur die Beurteilung der Patentfahigkeit in Betracht 
zu ziehende Druckschriften: 

(7 4) Vertreter: 
Tegel & Meyer, 82110 Germering 

(72) Erfinder: 
Auer, Richard, Dr., 38442 Wolfsburg, DE; Brosig, 
Stefan, Dr., 29386 Hankensbuttel, DE; Mossau, 
Daniel, 38448 Wolfsburg, DE; Rosebrock, Dennis, 
38114 Braunschweig, DE; Spehr, Jens, 38226 
Salzgitter, DE 

DE 60 2004 000387 T2 
DE 603 07 451 T2 
US 54 73 364 A 
EP 13 21 334 A2 

Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen 

Rechercheantrag gema[l, § 43 Abs. 1 Satz 1 PatG ist gestellt. 

(54) Bezeichnung: Verfahren und Vorrichtung zur Vermessung des Umfeldes eines Kraftfahrzeugs 

(57) Zusammenfassung: Bei einem Verfahren zur Bestim­
mung von Umfelddaten eines Kraftfahrzeugs mit mindes­
tens einer Kamera und zur Generierung von 3-D-Daten 
des Umfeldes, fuhrt im Stillstand des Kraftfahrzeugs die 
mindestens eine Kamera eine vorgegebene Bewegung 
aus, wobei unter Verwendung der Bewegung der Kamera 
aus den Umfelddaten die 3-D-Daten generiert werden. 
Eine entsprechende Vorrichtung weist einen Weggeber 
auf, um den Weg einer in einem Aul:l,enspiegel angeordne­
ten Kamera wahrend einer Spiegelbewegung festzustel­
len. 

2 

4 6 7 

8 

5 
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DE 10 2009 031 809 A1 2011.01.13 

Beschreibung 

[0001] Die Erfindung betrifft ein Verfahren zum Ver­
messen und Generieren von 3D-Daten des Umfeldes 
eines Kraftfahrzeuges gemal5 dem Oberbegriff des 
Anspruchs 1 sowie eine entsprechende Vorrichtung 
gemal5 dem Oberbegriff des Anspruchs 9 bzw. des 
Anspruchs 10. 

[0002] Systeme, die den Fahrer eines Kraftfahrzeu­
ges beim Einparken unterstutzen, also Einparksyste­
me oder Parkhilfesysteme, gehoren zur Gruppe der 
Fahrerassistenzsysteme, die zunehmend in Fahr­
zeugen zur Erhohung des Komforts, zur Unterstut­
zung des Fahrers und/oder zur Erhohung der Sicher­
heit eingesetzt werden. All diesen derzeitigen Syste­
men ist gemeinsam, dass sie mit einer geeigneten 
Messvorrichtung die Umgebung des eigenen Fahr­
zeugs vermessen und unter zur Hilfenahme diverser 
Algorithmen Parklucken mehr oder weniger gut er­
kennen und vermessen konnen. 

[0003] lnsbesondere ist die Suche nach ausrei­
chend grol5en Langsparklucken, gefolgt von seitli­
chen Einparkmanovern, eine alltagliche Herausfor­
derung von Fahrern von Kraftfahrzeugen. Gleichzei­
tig hat die Entwicklung des Fahrzeugdesigns sowohl 
aus optischen als auch aus sicherheitstechnischen 
Grunden stetig den einsehbaren Bereich um das 
Fahrzeug reduziert und so die Einparkaufgabe zu­
satzlich erschwert. Um den Fahrer daher zu entlasten 
und Souveranitat zuruck zu geben, sind diverse Par­
kassistenzsysteme entwickelt worden, die den Fah­
rer eines Kraftfahrzeuges beim Einparken unterstut­
zen oder in der Endausbaustufe das Einparken 
selbsttatig durchfuhren sollen. 

[0004] In seiner einfachsten Form ist ein derartiger 
Einparkassistent eine Einparkhilfe, bei der die Ab­
stande des Fahrzeugs nach vorne und/oder hinten zu 
anderen Fahrzeugen unter Hindernissen gemessen 
und auf einem Display im Cockpit angezeigt werden. 
Im Fall des Unterschreitens vorgegebener Sicher­
heitsabstande wird eine optische, akustische 
und/oder haptische Warnung an den Fahrer ausge­
geben, so dass dieser seinen Einparkvorgang ent­
sprechend steuern kann. Derartige Einparkhilfen ge­
horen mittlerweile zu den Sonderausstattungen von 
Fahrzeugen der Mittelklasse. 

[0005] In einer weiteren Ausfuhrungsform, wie dies 
beispielsweise in der DE 10 2005 017 360 A 1 ge­
schildert ist, umfasst ein Einparkassistent fur das Ein­
parken eines Kraftfahrzeuges mindestens eine An­
zeigevorrichtung, eine Vorrichtung zum Vermessen 
von Parklucken und/oder Parktaschen, ein Steuerge­
rat und einen Lenkaktuator, wobei die Vorrichtung 
eine Anzeigeeinrichtung mit einer Vielzahl von Anzei­
gezustanden aufweist, die den Fahrer Ober Parklu­
cken oder Parktaschen betreffende Parameter und 

2/7 

Ober Systemzustande des Einparkassistenten infor­
miert. In der weiteren Ausbaustufe wird ein automati­
scher Parkvorgang nach vorheriger Vermessung der 
Parklucke durchgefuhrt, wie dies beispielsweise in 
der DE 3813083 A 1 beschrieben ist. Die bekannte 
Vorrichtung umfasst vier Schalter bezuglich der Wahl 
der Betriebsart, Ober die der Fahrer den Ort und die 
Art der Parklucke angeben kann. Somit kann der 
Fahrer selektieren zwischen linke Parklucke, linke 
Parktasche, rechte Parklucke oder rechte Parkta­
sche. 

[0006] Ferner ist aus der Druckschrift E. Wahl et al.: 
"Realisierung eines Parkassistenten basierend auf 
Motion-Stereo", 16. Aachener Kolloquium Fahrzeug­
und Motorentechnik 2007, S. 871-879, ein Video-ba­
siertes Verfahren zur Parkluckenvermessung be­
kannt, das sich auf Motion-Stereo stutzt. Dabei unter­
scheidet das Verfahren zwei Operationsmodi, nam­
lich einen ersten Modus zur Vermessung der Parklu­
cke und Bestimmung ihrer Lange. Der zweite Modus 
dient der verfeinerten Rekonstruktion der Fahrumge­
bung beim Zurucksetzen in die Lucke. Auf diese Wei­
se konnen Warnfunktionen bzw. autonome Fahrma­
nover realisiert werden. 

[0007] Nachteilig bei einem Motion-Stereo-Verfah­
ren zur Bestimmung von 3D-Daten des Umfeldes ei­
nes Kraftfahrzeugs mittels einer Monokamera ist, 
dass das Verfahren eine Bewegung des Kraftfahr­
zeugs zwingend bedingt, um aus der Fahrzeugbewe­
gung und den korrespondierenden Kameradaten 
3D-Daten des Umfeldes des Fahrzeuges ermitteln zu 
konnen. Bei stehendem Fahrzeug konnen mittels 
Motion-Stereo mangels Eigenbewegung des Fahr­
zeugs keine 3D-Daten bestimmt werden und das 
Fahrzeug bzw. das entsprechende Fahrerassistenz­
system ist sozusagen "blind". Dies ist beispielsweise 
bei einem automatischen Ausfahren aus einer Park­
lucke mittels einem Parkassistenten nachteilig. Kurz 
vor dem Anfahren des Fahrzeugs haben auf Grund 
des Stillstandes desselben die auf Motion-Stereo ba­
sierenden Assistenzsysteme keine lnformationen 
Ober das aktuelle Umfeld des Fahrzeugs. Auch wird 
die Umfeldinformation erst langsam auf den ersten 
Metern der Fahrzeugbewegung aufgebaut, so dass 
die Systeme auf vergangene, wahrend der Einpark­
phase ermittelten lnformationen zuruckgreifen mus­
sen, die aufgrund des verstrichenen Zeitintervalls oft­
mals nicht mehr aktuell sind. 

[0008] Der Erfindung liegt daher die Aufgabe zu­
grunde, das Verfahren zur Erkennung des Umfelds 
eines Kraftfahrzeugs mittel Motion-Stereo zu verbes­
sern und insbesondere ein solches Verfahren auch 
fur stehende Fahrzeuge durchfuhren zu konnen. 

[0009] Diese Aufgabe wird durch ein Verfahren zur 
Umfelderkennung mittels Motion-Stereo mit den 
Merkmalen des Anspruchs 1 und durch eine entspre-
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chende Vorrichtung mit den Merkmalen des An­
spruchs 9 bzw. des Anspruchs 1 0 gelost. Bevorzugte 
Ausfuhrungsformen der Erfindung sind Gegenstand 
der Unteranspruche. 

[0010] Bei dem erfindungsgemaBen Verfahren zur 
Bestimmung von Umfelddaten eines Kraftfahrzeugs 
mit mindestens einer Kamera und zur Generierung 
von 3D-Daten des Umfeldes mittels Motion-Stereo, 
fuhrt im Stillstand des Kraftfahrzeugs die mindestens 
eine Kamera eine vorgegebene Bewegung aus und 
es werden unter Zugrundelegung des zuruckgeleg­
ten Bewegungswegs der Kamera und deren Umfeld­
daten mittels Motion-Stereo die 3D-Daten des Um­
felds des Kraftfahrzeugs generiert. Damit ist es auch 
bei stehendem Kraftfahrzeug moglich neue 3D-Da­
ten mittels der Kamerabewegung zu erzeugen, so 
dass beispielsweise bei einem automatischen Aus­
parken des Kraftfahrzeugs der Ausparkfunktion aktu­
elle Umfelddaten zur Verfugung stehen und nicht auf 
veraltete Oaten oder auf Oaten anderer Sensoren, 
wie beispielsweise Ultraschalldaten mit schlechter 
Auslosung, zuruckgegriffen werden muss. 

[0011] Vorzugsweise wird die Kamerabewegung 
durch einen Kameraschwenk gebildet. Dabei ist un­
ter einem Kameraschwenk eine Drehbewegung der 
Kamera zu verstehen, wobei der Drehpunkt des Ka­
meraschwenks einen vorgegebenen Abstand zur Ka­
mera bzw. zur Bildebene der Kamera aufweist, so 
dass die Kamera bzw. deren Bildebene eine Weg­
strecke im Raum im Sinne einer translatorischen Be­
wegung wahrend des Kameraschwenks zurucklegt. 
Dies ist notwendig da das Motion-Stereo-Verfahren 
eine zuruckgelegte Wegstrecke der Kamera zur Vor­
aussetzung hat. Ferner kann die Kamerabewegung 
durch eine Langsbewegung der Kamera gebildet 
werden. Als Kamera kommt weiter bevorzugt eine 
Monokamera zum Einsatz. 

[0012] Der genannte Kameraschwenk wird bevor­
zugt durch eine elektromotorische Drehbewegung 
bewirkt. lnsbesondere kann die Kamera weiter be­
vorzugt in einem AuBenspiegel des Kraftfahrzeugs 
angeordnet sein und der Kameraschwenk kann in 
diesem Fall durch eine Bewegung des AuBenspie­
gels erzeugt werden. 

[0013] Eine derartige Bewegung des AuBenspie­
gels kann durch ein Ein- oder Ausklappen des Au­
Benspiegels erzeugt werden. Ein Ein- und Ausklap­
pen der AuBenspiegel wird in heutigen Kraftfahrzeu­
gen oftmals eingesetzt, um die AuBenspiegel mit ih­
ren oftmals groBen AusmaBen an das Fahrzeug zu 
klappen, wenn das Fahrzeug abgestellt wird. In die­
sem Fall ragen die AuBenspiegel nicht mehr aus der 
Kontur des Fahrzeugs heraus und die Gefahr einer 
Beschadigung der AuBenspiegel wird so verringert. 
Um das Klappen der Spiegel ausfuhren zu konnen, 
ist im SpiegelfuB ein elektromotorischer Antrieb vor-
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gesehen. Derartige AuBenspiegel mit elektromotori­
schem Antrieb konnen daher vorteilhafterweise ver­
wendet werden, um eine Schwenkbewegung einer 
im AuBenspiegel angeordneten Kamera zu bewirken. 

[0014] Falls kein Ein- und Ausklappen des AuBen­
spiegels bei einem Kraftfahrzeug vorgesehen ist, 
kann in weiter bevorzugter Weise die Schwenkbewe­
gung des AuBenspiegels mit der Kamera durch eine 
Turbewegung erzeugt werden, falls der AuBenspie­
gel an der Fahrer- oder Beifahrertur angeordnet ist. 

[0015] Es ist naturlich auch moglich, die Kamera 
ohne Verwendung eines AuBenspiegel an einer Fah­
rer- oder Beifahrertur anzuordnen. Dann kann die 
Schwenkbewegung der Kamera durch die Turbewe­
gung beim Turoffnen oder TurschlieBen erzeugt wer­
den. 

[0016] Ferner ist es moglich, die Langsbewegung 
der Kamera durch einen elektromotorischen Langs­
aktuator zu erzeugen. 

[0017] Sollte das Kraftfahrzeug mit einer Schiebetur 
ausgestattet sein, wie dies bei einigen Vans der Fall 
ist, so kann die Kamera in der Schiebetur angeordnet 
werden. Die Bewegung der Schiebetur als rein trans­
latorische Bewegung beim Offnen oder SchlieBen 
der Tur kann ebenfalls als Basis fur eine Auswertung 
der Kameradaten durch Motion-Stereo dienen, um 
3D-Daten der Umgebung des Fahrzeugs bei dessen 
Stillstand zu bestimmen. 

[0018] Eine erfindungsgemaBe Vorrichtung zur 
Durchfuhrung des im vorigen erlauterten Verfahrens 
umfasst eine Kamera zu Erfassung von Umfelddaten 
des Umfelds des Kraftfahrzeugs, einen klappbaren 
AuBenspiegel, wobei die Kamera in dem AuBenspie­
gel angeordnet ist, und eine Steuerungseinheit zur 
Bestimmung des Umfelds des Kraftfahrzeugs aus 
der Kamerabewegung und den Umfelddaten sowie 
zum Ansteuern der Klappbewegung des AuBenspie­
gels, wobei der AuBenspiegel einen Weggeber zur 
Bestimmung der Bewegung des Spiegels aufweist. 
Mittels des Weggebers kann eine genaue Bestim­
mung der Position des Spiegels und damit der im 
Spiegel angeordneten Kamera, um mittels des Moti­
on-Stereo-Verfahrens dreidimensionale Punkte, also 
3D-Daten, des Umfeldes des Kraftfahrzeugs bestim­
men zu konnen. 

[0019] Eine weitere erfindungsgemaBe Vorrichtung 
zur Durchfuhrung des im vorigen erlauterten Verfah­
rens umfasst eine Kamera zu Erfassung von Umfeld­
daten des Umfelds des Kraftfahrzeugs, wobei die Ka­
mera in einer Schiebetur eines Kraftfahrzeugs ange­
ordnet ist, und eine Steuerungseinheit zur Ermittlung 
des Umfelds des Kraftfahrzeugs (1) aus den Umfeld­
daten, wobei die Schiebetur einen Weggeber zur Be­
stimmung eines Kamerawegs wahrend der Bewe-
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gung der Schiebetur aufweist und die Steuerungsein­
heit aus den Umfelddaten und dem Kameraweg 
3D-Daten des Umfelds des Kraftfahrzeugs bestimmt. 

[0020] Vorzugsweise kommt als Kamera eine Mo­
nokamera zum Einsatz. 

[0021] Eine bevorzugte Ausfuhrungsform der Erfin­
dung wird nachfolgend anhand der Zeichnung erlau­
tert. Dabei zeigt 

[0022] El9.,_l ein Kraftfahrzeugs mit in den Aul5en­
spiegeln angeordneten Kameras in schematischer 
Darstellung. 

[0023] El9.,_l zeigt ein Kraftfahrzeug 1 in stehendem 
Zustand mit einem an der Fahrertur angeordneten 
linken Aul5enspiegel 2 und einem an der Baifahrertur 
angeordneten Aul5enspiegel 3. In den beiden Aul5en­
spiegeln 2, 3 istjeweils eine nicht dargestellte Mono­
kamera angeordnet, wobei die Kameras den seitli­
chen linken Bereich und rechten Bereich des Kraft­
fahrzeugs 1 uberwacht. 

[0024] Die linke und rechte Kamera der Aul5enspie­
gel 2, 3 haben jeweils einen seitlichen Sichtbereich 4, 
5, wie sie schematisch in der .E!.,g,_j_ dargestellt sind. 
Der Sichtbereich 4, 5 hangt von der verwendeten Ka­
mera ab und kann bei der Verwendung von Weitwin­
kelobjektiven einen Winkelbereich von 130° bis 160° 
betragen, wobei maximal 180° moglich sind. Auf­
grund der Verzerrung sind bei extremen Weitwinkel­
objektiven die ruckgerechneten, entzerrten Randko­
ordinaten mit einem grol5en Fehler behaftet. 

[0025] Hier dargestellt ist ein Sichtbereich von ca. 
30°. Mittels des in den Aul5enspiegeln angeordneten 
Klappmechanismus konnen die Aul5enspiegel 2, 3 
die durch Drehpfeile angedeuteten Drehbewegungen 
6, 7 links und rechts ausfuhren. Wahrend der darge­
stellten Drehbewegungen uberstreichen der Sichtbe­
reiche 4, 5 der Kameras den seitlichen Fahrzeugbe­
reich. Da die Position der Aul5enspiegel 2, 3 und da­
mit der Kameras wahrend der Schwenk- oder Klapp­
bewegung 6, 7 beispielsweise uber einen nicht dar­
gestellten Weggeber ausreichend genau bekannt ist, 
kann durch die Zuordnung der Position des Aul5en­
spiegels und dem damit verbundenen Kamerabild 
uber den Schwenk eine Motion-Stereo-Analyse 
durchgefuhrt werden und es ergeben sich auch bei 
stehendem Kraftfahrzeug 1 die 3D-Daten des seitli­
chen Umfeldes des Kraftfahrzeugs 1. 

[0026] Da der Abstand zwischen der Drehachse der 
Schwenkbewegung der Kameras und der Kamera re­
lativ gering ist, ist die zur Berechnung von 3D-Daten 
mittels Motion-Stereo notwendige Basislinie relativ 
klein, so dass die Unsicherheit bzw. der Messfehler 
bei grol5en Hindernisentfernungen relativ grol5. Je­
doch ist die Genauigkeit fur Abstande bis zu 2 m aus-
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reichend grol5, um ein automatisches Ein- oder Aus­
parken aus dem Stand zu ermoglichen, da die Unge­
nauigkeit fur einen Abstand von 200 cm bei einer an­
genommenen Basislinie von 5 bzw. 10 cm ungefahr 
4 cm bzw. 10 cm betragt. Fur Hindernisabstande klei­
ner als 200 cm wird die Ungenauigkeit exponentiell 
kleiner. 

1 
2 
3 
4 
5 
6 
7 
8 

Bezugszeichenliste 

Kraftfahrzeug 
Aul5enspiegel links mit Kamera 
Aul5enspiegel rechts mit Kamera 
Sichtbereich Kamera links 
Sichtbereich Kamera rechts 
Drehbewegung Spiegel links 
Drehbewegung Spiegel rechts 
Kontur Kraftfahrzeug 
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ZITATE ENTHALTEN IN DER BESCHREIBUNG 

Diese Lisle der vom Anme/der aufgefuhrten Doku­
mente wurde automatisiert erzeugt und isl aus­
sch/ie/3/ich zur besseren Information des Lesers auf­
genommen. Die Lisle isl nicht Bestandtei/ der deut­
schen Patent- bzw. Gebrauchsmusteranmeldung. 
Das DPMA ubernimmt keinerlei Haftung fur etwaige 
Feh/er oder Aus/assungen. 

Zitierte Patentliteratur 

- DE 102005017360 A 1 [0005] 
- DE 3813083 A 1 [0005] 

Zitierte Nicht-Patentliteratur 

- E. Wahl et al.: "Realisierung eines Parkassisten­
ten basierend auf Motion-Stereo", 16. Aachener 
Kolloquium Fahrzeug- und Motorentechnik 2007, 
S. 871-879 [0006] 
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Patentanspruche 

1. Verfahren zur Bestimmung von Umfelddaten 
eines Kraftfahrzeugs (1) mit mindestens einer Kame­
ra und zur Generierung von 3D-Daten des Umfeldes, 
dadurch gekennzeichnet, dass im Stillstand des 
Kraftfahrzeugs (1) die mindestens eine Kamera eine 
vorgegebene Bewegung ausfi.ihrt, wobei unter Ver­
wendung des durch die Bewegung zuruckgelegten 
Wegs und den Umfelddaten die 3D-Daten generiert 
werden. 

2. Verfahren nach Anspruch 1, dadurch gekenn­
zeichnet, dass die Bewegung durch einen Kame­
raschwenk oder eine Langsbewegung der Kamera 
gebildet wird. 

3. Verfahren nach einem der vorangegangenen 
Anspruche, dadurch gekennzeichnet, dass die min­
destens eine Kamera eine Monokamera ist. 

4. Verfahren nach Anspruch 2 oder 3, dadurch 
gekennzeichnet, dass der Kameraschwenk durch 
eine elektromotorische Drehbewegung erzeugt wird. 

5. Verfahren nach einem der Anspruche 2 bis 4, 
dadurch gekennzeichnet, dass die Kamera in einem 
AuBenspiegel (2, 3) angeordnet ist und der Kame­
raschwenk durch eine Bewegung des AuBenspiegels 
(2, 3) erzeugt wird. 

6. Verfahren nach Anspruch 5, dadurch gekenn­
zeichnet, dass die Bewegung des AuBenspiegels (2, 
3) durch ein Einklappen oder Ausklappen des Spie­
gels erzeugt wird. 

7. Verfahren nach Anspruch 5, dadurch gekenn­
zeichnet, dass die Bewegung des AuBenspiegels (2, 
3) durch eine Turbewegung erzeugt wird. 

8. Verfahren nach Anspruch 2 oder 3, dadurch 
gekennzeichnet, dass die Langsbewegung durch ei­
nen elektromotorischen Langsaktuator erzeugt wird. 

9. Verfahren nach Anspruch 2 oder 3, dadurch 
gekennzeichnet, dass die Langsbewegung durch das 
Offnen oder SchlieBen einer Schiebetur des Kraft­
fahrzeugs (1) erzeugt wird. 

10. Vorrichtung zur Durchfi.ihrung des Verfahrens 
nach einem der vorangegangenen Anspruche mit ei­
ner Kamera zu Erfassung von Umfelddaten des Um­
felds des Kraftfahrzeugs (1 ), einem klappbaren Au­
Benspiegel (2, 3), wobei die Kamera in dem AuBen­
spiegel (2, 3) angeordnet ist, und einer Steuerungs­
einheit zur Ermittlung des Umfelds des Kraftfahr­
zeugs (1) aus den Umfelddaten sowie zum Ansteu­
ern der Klappbewegung des AuBenspiegels (2, 3), 
dadurch gekennzeichnet, dass der AuBenspiegel (2, 
3) einen Weggeber zur Bestimmung eines Kamera-
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wegs wahrend der Bewegung des AuBenspiegels (2, 
3) aufweist und die Steuerungseinheit aus den Um­
felddaten und dem Kameraweg 3D-Daten des Um­
felds des Kraftfahrzeugs bestimmt. 

11. Vorrichtung zur Durchfi.ihrung des Verfahrens 
nach einem der vorangegangenen Anspruche mit ei­
ner Kamera zu Erfassung von Umfelddaten des Um­
felds des Kraftfahrzeugs (1 ), wobei die Kamera in ei­
ner Schiebetur eines Kraftfahrzeugs angeordnet ist, 
und einer Steuerungseinheit zur Ermittlung des Um­
felds des Kraftfahrzeugs (1) aus den Umfelddaten, 
dadurch gekennzeichnet, dass die Schiebetur einen 
Weggeber zur Bestimmung eines Kamerawegs wah­
rend der Bewegung der Schiebetur aufweist und die 
Steuerungseinheit aus den Umfelddaten und dem 
Kameraweg 3D-Daten des Umfelds des Kraftfahr­
zeugs (1) bestimmt. 

12. Vorrichtung nach Anspruch 10 oder 11, da­
durch gekennzeichnet, dass die Kamera eine Mono­
kamera ist. 

Es folgt ein Blatt Zeichnungen 
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Anhangende Zeichnungen 

FIG. 1 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

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

DESCRIPTION DE102009031809 

[0001] 
The invention relates to a method for measuring and generating 3D data of the environment of a 

motor vehicle according to the preamble of claim 1 and to a corresponding device according to the 

preamble of claim 9 or of claim 10. 

[0002] 

Systems that assist the driver of a motor vehicle when parking, ie parking systems or parking 

assistance systems, belong to the group of driver assistance systems that are increasingly being 

used in vehicles to increase comfort, to assist the driver and / or to increase safety. All these 

current systems have in common that they measure with a suitable measuring device, the 

environment of the own vehicle and under the help of various algorithms can detect and measure 

parking spaces more or less well. 

[0003] 

In particular, the search for sufficiently large longitudinal parking spaces, followed by lateral 

parking maneuvers, is an everyday challenge of drivers of motor vehicles. At the same time, the 

development of the vehicle design, both for visual and safety reasons, has steadily reduced the 

visible area around the vehicle, making the parking task even more difficult. In order to relieve the 

driver therefore and give back sovereignty, various parking assistance systems have been 
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developed to assist the driver of a motor vehicle when parking or in the final stage of parking to 

perform automatically. 

[0004] 

In its simplest form, such a parking assistant is a parking aid in which the distances of the vehicle 

forward and / or back to other vehicles are measured under obstacles and displayed on a display 

in the cockpit. If predetermined safety distances are exceeded, an optical, acoustic and/ or haptic 

warning is output to the driver so that the driver can control his parking procedure accordingly. 

Such parking aids are now among the optional equipment of vehicles of the middle class. 

[0005] 

In a further embodiment, as described, for example, in DE 10 2005 017 360 A 1, a parking 

assistant for parking a motor vehicle comprises at least one display device, a device for measuring 

parking spaces and / or parking pockets, a control device and a steering actuator, wherein the 

Device has a display device with a plurality of display states, which informs the driver about 

parking or parking bag related parameters and system states of the parking assistant. In the 

further expansion stage, an automatic parking operation is performed after prior measurement of 

the parking space, as described for example in DE 3813083 A1. The known device comprises four 

switches with respect to the choice of operating mode, via which the driver can specify the location 

and type of parking space. Thus, the driver can select between left parking space, left parking bag, 

right parking space or right parking bag. 

[0006] 

Furthermore, from the publication E. Wahl et al.: "Implementation of a parking assistant based on 

motion stereo", 16th Aachen Colloquium Vehicle and Engine Technology 2007, p. 871-879, a 

video-based method for parking space measurement known, which is based on motion stereo. 

The method distinguishes between two modes of operation, namely a first mode for measuring the 

parking space and determining its length. The second mode is for the refined reconstruction of the 

driving environment when resetting into the gap. In this way, warning functions or autonomous 

driving maneuvers can be realized. 
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[0007] 

A disadvantage of a motion stereo method for determining 3D data of the surroundings of a motor 

vehicle by means of a monocamera is that the method necessarily requires movement of the 

motor vehicle in order to determine 3D data of the surroundings of the vehicle from the vehicle 

movement and the corresponding camera data can. When the vehicle is stationary, no 3D data 

can be determined by means of motion stereo due to a lack of proper movement of the vehicle, 

and the vehicle or the corresponding driver assistance system is, so to speak, "blind". This is 

disadvantageous, for example, in the case of an automatic extension from a parking space by 

means of a parking assistant. Shortly before starting the vehicle, due to the stoppage thereof, the 

motion stereo-based assistance systems have no information about the current environment of the 

vehicle. Also, the environment information is only slowly built on the first few meters of the vehicle 

movement, so that the systems have to resort to past, determined during the parking phase 

information, which are often out of date due to the elapsed time interval. 

[0008] 
The invention is therefore based on the object to improve the method for detecting the 

environment of a motor vehicle by means of motion stereo and in particular to be able to perform 

such a method for stationary vehicles. 

[0009] 

This object is achieved by a method for environment detection by means of motion stereo with the 

features of claim 1 and by a corre sponding device having the features of claim 9 and claim 10. 

Preferred embodiments of the invention are subject of the dependent claims. 

[001 0] 

In the inventive method for determining environmental data of a motor vehicle with at least one 

camera and for generating 3D data of the environment by means of motion stereo, the at least one 

camera performs a predetermined movement at standstill of the motor vehicle and it will be based 

on the distance traveled the movement Camera and its environment data by means of motion 

stereo generates the 3D data of the environment of the motor vehicle. This makes it possible even 
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when the motor vehicle is stationary to generate new 3D data by means of the camera movement, 

so that current environment data is available, for example when the motor vehicle is parked 

outside the Ausparkfunktion and not on outdated data or data from other sensors, such as 

ultrasound data with worse Triggering, must be resorted to. 

[0011] 

Preferably, the camera movement is formed by a camera pan. In this case, a camera pivot means 

a rotary movement of the camera, wherein the pivot point of the camera turn has a predetermined 

distance to the camera or to the image plane of the camera, so that the camera or its image plane 

a distance in space in the sense of a translational movement during the panning travels. This is 

necessary because the motion stereo method has a distance traveled by the camera as a 

prerequisite. Furthermore, the camera movement can be formed by a longitudinal movement of 

the camera. As a camera further preferred is a monocamera used. 

[0012] 

Said Kameraschwenk is preferably effected by an electromotive rotary motion. In particular, the 

camera can be further preferably arranged in an exterior mirror of the motor vehicle and the 

camera pan can be generated in this case by a movement of the outside mirror. 

[0013] 

Such a movement of the exterior mirror can be generated by folding or folding the exterior mirror. 

Folding in and out of the exterior mirrors is often used in today's motor vehicles to fold the exterior 

mirrors with their often large dimensions to the vehicle when the vehicle is parked. In this case, the 

exterior mirrors no longer protrude from the contour of the vehicle and the risk of damage to the 

mirrors is thus reduced. In order to perform the folding of the mirror, an electric motor drive is 

provided in the mirror base. Such outside mirrors with electromotive drive can therefore be used 

advantageously to effect a pivoting movement of a camera arranged in the outside mirror. 

[0014] 
If no folding and unfolding of the exterior mirror is provided in a motor vehicle, in a further 

preferred manner, the pivotal movement of the exterior mirror with the camera can be generated 
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by a door movement, if the outside mirror is arranged on the driver or passenger door. 

[0015] 

Of course, it is also possible to arrange the camera without using an outside mirror on a driver or 

passenger door. 

Then the pivoting movement of the camera can be generated by the door movement when 

opening the door or door closing. 

[0016] 
Furthermore, it is possible to generate the longitudinal movement of the camera by means of an 

electromotive longitudinal actuator. 

[0017] 

If the motor vehicle is equipped with a sliding door, as is the case with some vans, then the 

camera can be arranged in the sliding door. 

The movement of the sliding door as a purely translatory movement when opening or closing the 

door can also serve as a basis for an evaluation of the camera data by motion stereo to determine 

3D data of the environment of the vehicle when it is stationary. 

[0018] 

A device according to the invention for carrying out the method explained above comprises a 

camera for detecting environment data of the surroundings of the motor vehicle, a hinged exterior 

mirror, wherein the camera is arranged in the exterior mirror, and a control unit for determining the 

environment of the motor vehicle from the camera movement and the surroundings data and for 

controlling the folding movement of the outside mirror, wherein the outside mirror has a 

displacement sensor for determining the movement of the mirror. An accurate determination of the 

position of the mirror and thus of the camera arranged in the mirror in order to be able to 
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determine three-dimensional points, ie 3D data, of the surroundings of the motor vehicle by means 

of the motion stereo method can be determined by means of the displacement sensor. 

[0019] 
A further device according to the invention for carrying out the method explained above comprises 

a camera for recording environment data of the environment of the motor vehicle, wherein the 

camera is arranged in a sliding door of a motor vehicle, and a control unit for determining the 

environment of the motor vehicle (1) from the surrounding data, wherein the sliding door has a 

displacement sensor for determining a camera path during movement of the sliding door and the 

control unit determines environmental data of the surroundings of the motor vehicle from the 

surroundings data and the camera path. 

[0020] 
Preferably comes as a camera monocamera used. 

[0021] 

A preferred embodiment of the invention will be explained below with reference to the drawing. 

It shows 

[0022] 
fig. 1 in a motor vehicle with cameras arranged in the exterior mirrors in a schematic 

representation. 

[0023] 
1 

shows a motor vehicle 1 in a standing state with a left door mirror 2 arranged on the driver's door 

and an outside mirror 3 arranged on the driver's door. 

In each of the two exterior mirrors 2, 3, a monocamera, not shown, is arranged, wherein the 
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cameras monitor the lateral left area and the right area of the motor vehicle 1. 

[0024] 

The left and right camera of the exterior mirrors 2, 3 each have a lateral viewing area 4, 5, as 

shown schematically in FIG. 

The viewing area 4, 5 depends on the camera used and can be an angle range of 130 ° to 160 ° 

when using wide-angle lenses, with a maximum of 180 ° are possible. Due to the distortion of 

extreme wide-angle lenses, the recalculated, equalized edge coordinates are subject to a large 

error. 

[0025] 

Shown here is a viewing area of approx. 30°. By means of the folding mechanism arranged in the 

outer mirrors, the outer mirrors 2, 3 execute the rotational movements 6, 7 indicated by rotation 

arrows on the left and right. During the illustrated rotational movements of the viewing areas 4, 5 

of the cameras sweep the lateral vehicle area. Since the position of the exterior mirrors 2, 3 and 

thus of the cameras during the pivoting or folding movement 6, 7 is known with sufficient accuracy, 

for example via a not shown, can by mapping the position of the exterior mirror and the associated 

camera image on the pivot a motion Stereo analysis are carried out and there are also when the 

motor vehicle 1, the 3D data of the lateral environment of the motor vehicle first 

[0026] 

Since the distance between the axis of rotation of the pivoting movement of the cameras and the 

camera is relatively low, the baseline necessary for the calculation of 3D data by means of motion 

stereo is relatively small, so that the uncertainty or the measurement error at large obstacle 

distances relatively large. However, for distances up to 2 m, the accuracy is sufficient to permit 

automatic parking in or out of the park, as the inaccuracy for a distance of 200 cm, assuming a 

baseline of 5 or 10 cm, is approximately 4 cm. 10 cm. For obstacle distances smaller than 200 cm, 

the inaccuracy becomes exponentially smaller. 
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CLAIMS DE102009031809 

1. 
A method for determining environmental data of a motor vehicle (1) with at least one camera and 

for generating 3D data of the environment, characterized in that at standstill of the motor vehicle 

(1) the at least one camera performs a predetermined movement, wherein using the Movement 

covered path and the environment data 3D data are generated. 

2. 
A method according to claim 1, characterized in that the movement is formed by a 

Kameraschwenk or a longitudinal movement of the camera. 

3. 
Method according to one of the preceding claims, characterized in that the at least one camera is 

a monocamera. 

4. 
A method according to claim 2 or 3, characterized in that the camera pan is generated by an 

electromotive rotary motion. 

5. 
Method according to one of Claims 2 to 4, characterized in that the camera is arranged in an 

exterior mirror (2, 3) and the camera pan is generated by a movement of the exterior mirror (2, 3). 

18-09-2018 1 Motherson Innovations v. Magna Mirrors 
Motherson Exhibit 1007, Page 334



6. 
A method according to claim 5, characterized in that the movement of the outer mirror (2, 3) is 

generated by folding or unfolding of the mirror. 

7. 
A method according to claim 5, characterized in that the movement of the outer mirror (2, 3) is 

generated by a door movement. 

8. 
A method according to claim 2 or 3, characterized in that the longitudinal movement is generated 

by an electromotive Langsaktuator. 

9. 
A method according to claim 2 or 3, characterized in that the longitudinal movement is generated 

by the opening or closing of a sliding door of the motor vehicle (1 ). 

10. 
Device for carrying out the method according to one of the preceding claims with a camera for 

detecting environmental data of the environment of the motor vehicle (1 ), a hinged exterior mirror 

(2, 3), wherein the camera in the exterior mirror (2, 3) is arranged, and a Control unit for 

determining the environment of the motor vehicle (1) from the environment data and for controlling 

the folding movement of the exterior mirror (2, 3), characterized in that the exterior mirror (2, 3) a 

displacement sensor for determining a camera path during movement of the exterior mirror (2, 3) 

and the control unit from the environment data and the camera path 3D data of the environment of 

the motor vehicle determined. 

11. 
Device for carrying out the method according to one of the preceding claims with a camera for 

detecting environmental data of the environment of the motor vehicle (1 ), wherein the camera is 

arranged in a sliding door of a motor vehicle, and a control unit for determining the environment of 

the motor vehicle (1) from the Environment data, characterized in that the sliding door has a 

displacement sensor for determining a camera path during the movement of the sliding door and 

the control unit from the environmental data and the camera path 3D data of the environment of 

the motor vehicle (1) determined. 
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12. 
Apparatus according to claim 10 or 11, characterized in that the camera is a monocamera. 
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Otto Hahn 

Jrr;tckenhausen 
1p30861 

. · [ Dr. Expl. / 
AuBenrUckblickspiegel 

Es ist bekannt, die Auaenrlickspiegel van Fahrzeugen • 

vom Fahrzeuginnern aus durch mechanische Hebeltibertragungen 

zu ver.:.;;tellen. 

Im Gegensatz hierzu ist der Au~enrilokspiegJl nach 
. 
der Erfindu:1g elektrisch mi ttels ainds Kreuztastschal ters 

durch j e ~dnen Verstellmotor in zwei zueinander senkrechten 

.Ach;3en einstellbar. ::O·✓r cline V ar;:;tJllmotor ist in dem 

.:a0f:!:Jtigungs6lied des RUckblick~:piec:S:;ls untergebracht, 

~8.hre~d der andere Varat3llmotor in dem Tragglied des 

RUckblickspiagals liegt o Der •:dne Ver.;;Jt8llmotor ver3tell t 

also ,l.J.s 'Ir::16 gli::~d in der si11en .Achsriohtung, wahrend der 

andere VeratGllmotor den Rilckbliokspie6el in dazu senkrech­

t.:.:r Jc~1.3richtu11.::; )inst•3ll t. Aux diese \7eise lafut sich der 

3:pi..:,:,.;;l YOi.l. u.~lJl .i1rmatur0:i.ibrett au;;:; j ed .:rz-si t in j eds ge-

6 :~t;ro:.:_ :;:1, uL ~i:n spiel- u11d flatter:t'reies Verat 3llen zu 

Jiu.sf 1,.__;_run:..:;sboispielen ~u •c:.L1ti1ehmen. Hierbei zeigen 
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1530861 
Fig. 1 den Schnitt durch einen AuSenrtiokbliokspiegel, 

Fig. 2 einen Teil des Schnittes entsprechend Fig. 1 in 

anderer Ausfti.hrung, 

Fig. 3 die Draufsicht auf den Rtickblickspiagel im Schnitt 

nach Linie A-A in Fig. 1, 

Fig. 4 die Draufsicht auf den RLl.ck:blickspiagel,teilweise 

im Schnitt nach Linie B-B in Figo 1, 

Fig. 5 einen Teil eines Rtickblickspiegels in abgeanderter 

Ausftihrung, teilsweise im Schnitt, 

Fig. 6 die Sei tenansicht d,:::s Ri.ickblickspiegels nach Fig" 5, 

teilweise im Sohnitt, 

Figo ?;den Schnitt durch den Rtickblickspiag~l nach 

Linie C-C in Fig. 6, 

Fig. 8 einen Teil cline;:; wei teren'· Ausfiihrun6.sbeispieles 

eines RLl.ckbliakspiJgals,im Schnitt, 

Fig o 9 die Sei tenar.1.sicht des Rtickblickspi sgsla nach 

Pig. 8, teilweis·e im Schnitt, 

Fig .10 den Schnitt durch d·cm RUckblickspi]2;;el nach 

Linie D-D in Fig. 9, 

Figo11 den Schnitt durch den Rile kb licks pi 0 6 ~11 nac£1 

Linie E-E in Fig.10, 

Fig .12 den Querschni tt dur0:'l ei11en Kreuzt;_t,stschalt,:;r, 

]'ig.13 den Lw:i.6 ~schnitt duroh eine:n ~(rguzta..Jt;:;cllalt,::r, 

Figo 14 den Sc:tni tt durch einen TcJil des Krauzta.:.:.tsch,J.ltc:rs 

in abgefulderter Ausfuhrung, 

Figo 15 das Sct.altbild des Kreuzta.:.,tsc:1alters mi t le:n 

V~rst8llmotor~n. 
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Bei dem Aus~iihrungsbeispiel nach Fig. 1 - 4 

ist das Befestigungaglied 1 des AuEenrtickblickspiegels 

au~en auf der Karosserie oder dem Wagenaufbau 4 ~.B. 

m.ittels Befestigungsschrauben 5 unter Zwischenlegung 

~iner elastischen Dichtungsunterlage 7 befestigt. Das 

Befestigungsglied 1 ist a.ls langgestreckter Fuilkorper 

.ausgefUhrt und im Innern zylinderformig zur Auf'nahme 

eines Verstellmotors 11 ausgebildet. Der Verstellmotor 11 

kann im Bedarfsfalle von einer elastischen Zwischenlage 12 

umgeben sein. Die elektriachen Zuleitu.ngen 6 filhren vom 

Wageninnern bis in das Befestigungsglied 1 hinein. r.11.1 ttels 

mehrerer auf dem Umfa.ns verte~lter Stellstifte 18 mit 

Gewinde la.6t sich die Lage des Verstellmotors 11 genau 

f es·tlegen. 

Auf der waagerecht liegend.an Achse des Verstell­

motors 11 sitzt eine Sch..necke 14, die in einen Schneckenrad 

sektor 15 grGift, der a.uf dem z;y:lindrischen 'Ieil 10 des 

:i:rag6liecL~s 2 sitzt und ffiit diesem z.B. d.urch einen 

L:ii tnahmestift 16 f sst verbunden ist. BeiITi. Betatigen 

des VerstellmotorB 1 verdreht sich also das Trag6lied 2 

nach lii:ks oder :aac::.1. rect. ts, vrnb si der zylindrische Teil 

10 in einen: Ansatz 6 des J3sf1;;sti6u11gsglied•;s 1 gelagert 

is-to .bui;:.erclc::: :..st im In:rur:..:.. de.3 Be::t· ·J.3tigungsgli edes 1 

eine Z.visc:iienwand. 9 vorges•,jhen 5 die den Verstellmotor 11 
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Die Bewegungen des Schneckenradsektors 15 werden, 

wie aus Fig. 3 ersichtlich ist, beidseitig durch das 

Befestigungsglied 1 und die Zwischenwa.nd 9 begrenzt. 

Die Schnecke 14 ist mittels Gewindestiften 13 auf· der 

Achse des Verstellmotors 11 befestigt. Ein Bundbolzen 17 

zu.m Ausschalten des Axialspielee der Schnecke 14 kann 

ebenfalls vorgesehen sein. 

Der Schneckenradsektor 15 und_der zylindrische 

Teil 10 des Traggliede~ 2 sind au1erdem durch eine Ab­

standbuchse 19 sowie einen Sicherungsring 21 unter Z~i­

schenlegung einer Scheibe 20 in ihrer Lage geaichert • 

.Anstelle der Teil~ 2o und 21 konnen auoh, wie aus Figo 2 

ersichtlich iat, I.lu~.tern und Gegenmuttern 22 t~eteno 
I 

Eine uoglichst spielfreie Lagerung ist 0ei Au~enrtick-

blickspiegeln unbsdingt erforderlich, um ein Flattern durch 

den Fahrtwind zu vermeiden. 

Da.s vardre:iibare Tragglied 2 ist zylinderformig 

ausgebildet und niL.1Ill.t in seinem Innern den Verstell­

motor 23 auf', der ebenso l~t· der Verstellmotor 11 durch 

Stellstifte 28 in seiner Lage eingestellt werden kann. 

Die Zuleitungen 6 fiihren von dem Befestigungsglied 1 

durch eine Lili1gsbohrung in dem zylindrischen Teil 1 O -:,is 

zu dem Verstcllmotor 23. 
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Das Tragg1ied 2 ist nach,auSen d,µ-oh eine Ab­

sohlu~kappe 26 abgedeckt, die z.B. mittels Stiftschrauben 

27 mit Spitzen fest da.rauf angebraoht ist. A~ der Motor- . 

welle des Verstellmotors 23 ist z.B. mittela Gewinde­

stiften 13 eine Schne~cka 24 befestigt, die in einen 

Schneckenradsektor 25 eingreift. Durch eine Abstandbuchse 29 

wird die Lage der Schnaoke 24 gesichert. 

In die Absohlu.6kappe 26 1st eine Schwenkaohae :,o 

aeitlich ein5esetzt. Der Schneck3nradsektor 25 achwen~t 

um die Schwenkachse 30 nach oben und nach unten. AuBerdem 

sitzt au! der Schwenkachse 30 das gabelformige Ende J2 

des Spiagelhaltera 31, wobei der Sohneckenradsektor 25 

um:t'aOt wird und damit fest verbunden ist. Die gabelfor­

migen Enden 32 durchsetzen ferner die AbschluBp1atte 26 

in einem Schlitz 34, der zugleich beidaeitig auch ala 

Begrenzungsanschlag dient. 

Auf d3m Spiegelpalter 31 ist der Rilckbliokspiegel 3 

z.B. mittels eines Bolzdns ?5 aw:·gesteckt, der mit einer 

Umfangsnute versehen 1st und durch einen Stellstift 36 

in s· .. ?:inar Lag•.:¼ gehal ten wi:pd. Im ilbrigan kann im Innel'Il. 

noch eiw:; Stellschraube 33 angebracht sein, um eine spie1-

freie Lagtlrung des Sohneckenradsektors auf der Schwenk­

achse 30 zu erhalten. 

BAD ORIGINAL 
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Bei Betatigung des Weiter unten beschriebenen 

. Kreuztastschalters werden nun der eine .ode~ der andere 

der beiden Verstellmotoren 11 und 23 oder auoh beide 

zugleich eingeschaltet, wobei sich das Tragglied 2 nach 

links oder nach rechts und der Spieg8lhalter 31 nach oben 

oder naoh unten bewegena Dadurch laat sich durch einen 

einzigen Schalter der Rilckblickspiegel 3 in jede ge­

wtinschte Lage einstellen. Durch die spielfreien LagerungtJn 

wird aiede eingestellte Spiegelstellung zuverlaasig fest­

gehalten. 

Das Ausfilhrungsbeispiel nach Fig. 5 - 7 iet haupt­

sachlich filr groSere Rilckblickspiegel gedacht. AuSerdem 

ist die Anordnung des Befestigungsgliedes und des Trag­

gliedes abgeandert. 

Das Befestigungsglied 1a ist rohrformig gestaltet 

und mit einem Ansatz 8a varsehen, der in den rohrformigen 

Wagenaufbauteil 4a eingesteckt _und darin duroh Befestigungs­

sohrauben 5a befestigt ist._ Im Innern des Befestigungs­

gliedes 1a ist der Verstellmotor 11 mit den Stellstiftan 

18 untergebracht, wobei die Zuleitungen 6 durch den 

Wagenaufba.uteil 4a zugefiihrt werden. 

Das Befestigungsgliad 1a steht senkrecht und wird 

durch ein Aufsatssttick 37 nach oben abgedeckt, das mittols 

Sohraubstiften 38 darauf befestigt is-tie Auf der Achse do~ 
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.Verste.llmotors 11 ist mi ttels Gewindesti:ften 13 die 

Sohnecke 14 befestigt, die in den Schneck9nradsektor 15 

grei:ft. Durch einen Bundbolzen 17 a wird au.aerdem die ge­

naue Lage der Schnecke 14 festgehalten. 

Der Sohneckenradaektor 15 sitzt auf dem zylindri­

sohen Teil. 1 Oa des Traggliedes 2a und ist darauf z .• B. duroh 

einen Mitnabmestift 16 be£estigt. Nach au~en ist die Lage 

des Teilea 10a durch einen Sioherungsring 21 featgelegt. 

Der Schneokenradsektor 15 reicht bis in einen Schlitz 39 

in dem Aufsatssttick 37, der zugleich als Begrenzungaan­

achlag dient. Gegebenenfalls konnsn in dem Schlitz 39 

noch DiohtungsstUcke 40 z.B. aus Scha~ummi eingelegt 

werden, die den Schlitz 39 nach auEen abdacken, ohne die 

, Schwenkbepwagungen des Schneckenradsektors 15 zu behindern. 

In dem eban:falls rohr:.:'ormigen Tragglied 2a ist der 

Verstellraotor 23 unt.:::r6 ebraci1t, desa8n Lage durch Stell­

stif te 28 eing~_,t~llt 'Hird u:n.d d-,rn;:.rnr_ Zuleitungan 6 durch 

3ir..e Bohrung in dem Tragglied 2a von den: J..ufsatzsttick 37 

zu d-:n:.1 V•;rl:it.::llr.:.otor 23 fi.ili.ren. Au:f der ·;Jelle des letzte-

r 311 ist mi tt8ls Ge.vir..d Jstifter .. 13 die Schn::cke 24 bef estigt, 

:lie in den Scb1eck :,:1radsektor 25 greift. Die Lage der 

Sci.mecke 24 wird z .B. durc~1. eir .. •.;:.1 Bund·oolz_:;r.. 17 a f'estge­

halt3n. Daa :rab~lied 2a lie~t waag8r3cht. 
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Auf dem Tragglied 2a ist z.B. mittels Stift-

schrauben 27 die Abschlui3kap:pe 26 befestigt, die mit 

einem Schlitz 34 versehen ist, durch den der Schnecken­

radsektor 25 hindurchtritt. Dieser ist im tibrigen in der 

Schwenkachse 30 sohwenkbar gelagert und besteht mit dem 

Spi~gelhalter J1 a des Rticks:piegels 3 aus einem Sttick. 

Auch hier kann der Schlitz 34 gegebenerlalls durch 

Dichtungsstticke 40 nach auSen abgedeckt werden, ohne die 

I Sohwenkbewegungen des Spiegel& 3 zu beeintrachtigen. 

Das Ausftihrungsbeispiel nach Fig. 8 - 11 ist­

hauptsachlich ftir groBe und schwere Rtic~blickspiegel 

geeignet, wie sie z.B. bei Laatztigen oder be~ Schienen­

fahrzeugen verwendet werden. Die Ausfiih.rung entspricht 

dem Beispiel naoh Fig. 5 bis Fig. 7, jedoch sind die 

schnecken 14 und 24 ftir sich gelagert und einstellbar, 

um die Achsen der Verstellm6toren nicht sunzula.ssig hoch 

zu belaaten. 

Au:f dem Wagenaufbauteil 4 a ist das senkrecht vc:r­

lau:fende Befestigungsglied 1a mittels se~nes Ansatzes 8a 

durch Befestigungsschrauben ·5a be:featigt. Die Zulei tru.:i_;3n 

6 :ftihren zu dera VGratellmotor 11 ira I:nnern des BefeLtigun6 s­

glie~rs 1a, der mittels Stellstift0n 16 festgehalten iot. 

BAD ORiGiNAL. 
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Auf dem Ende des Befestigungsgliedes 1a iat 

eine .A.utaatapla"it• 42 z.:B. mittela Schraubsti:ften 38 
Id t .!bsohJ.uldeokc:l 4~ a -

ba:featigt, _ au:t' der <i.11 Au.!•atzsttick 37 a./ z .B. mi ttell!J 

Schrauben 38 a angebracht ist. Atrl der Welle des Ver­

st,3llmotors 11 ist z .B. mi tte1s Gewindesti:ftan. 13 ein 

Kuppltmi•stiick 4-6 befestigt, deasen Klauen einen Mit­

nahmebolzen 45 umgreifan, dar den Lagerzap:fdn 44 des 

der Sohneoke 14 durcheetzt• Der Lag-3rzapfen 44 ist beid­

•eitig in Lagarbuchsen 43 gelagert, die in Schlit3en 41 

in dem Aui'satzatuck 37 a ver~chieobar und durch beid-

sei tig ang,3ordnete Gewindestifte 13 a ganau einstellbar 

sind. Die Schnecke 14 greift in den Sohneokdnradsektor 

15 aui' dem duroh den Sicherungsring 21 ge_sioherten 21yJ.in­

drisohen Teil 10a dea verdrehbaren Traggliedes 2a. Duroh 

den Mitnahmeati:ft 16 wird der Schneokenradsektor 15 

mitgenommen. 

la Innern 4ea Tra1gliedes 2a 1st der V•r~tallaoto• 

a, uatwceeaoh1 und in • einer Lage 4uroh Stellatift• 28 
' . 

1.aaJ.teu. »1•. Zule:ltWl&en 6 t;ret,en aus dem .Aufaa1aatUok 37a 

duroh •in• Que:r- und Li:i.ngsbohrurl& in daa Innare das Trag-1-. 

gl1ades 2a. Au:t dam l•tzteren is.t mi ttels Btif't•ohrauben !27-

dia Abathluaplatte 26 a bafestigt, aut der die Abachlu13-

kapi• 26 mittel• Sohrauben 49 angebraoht i•t• Au:! der 

Well• cits Ver:,tellmotora 23 ist mittels Gewindeatitten 13 

,du Kup1'lungaatUok 46 betestigt, du mit 1hrer Xlaue in 

eine Jute dea Lagerzapten• 44 a der Sohneoke 24 1reift~ 
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Die Sohneoke 24 iat beidseitig in der Abschlul~ppe 26 

mittels ihrer Lagersapten 44 a gelager-._ und gr•1f'i 

auSerdem in den lchneokenradaektor 25, ier au:r der 

. Sohwenkaohse 30 achwenkbar gela,seri 1•1 und die ibachluS­

ka:ppe 26 in cle• Schli'i• 34 durchaetst. 

Die Lagerung der Sohwenlcacha• 30 in der Ab•ohlui­

kappe 26 ertolgt in einem Langloch 47 der letzieren. llittela 

Gewindeatiften 48 und Gegenstitten 48 a (vgl. Fis. 11) 1 

lii.at aich die Schwenkachse 30 ganau ~inetellen, ao dai 

das Lagerapiel zwischen dem Schneckenradsektcr 25 und 

der Schneoke 24 ausgeglichen wird. Der Schneckenrads3ktor 

25 geht im Ubrigen in den Spiegelhalter 31 a des RUck­

bliokapie1els 3 Uber. Durch dieae Lageruns des Sohneoken­

triebea werden die Wellen von beiden Verstellmotoren 

meoheni• oh entlastet und eine flattertreie ~inatellun1 

d•• Btickbl1okaJ1•1•l• in ~•••r I.age •rreioht und aufrecht 

••llalten. 

Di• ht&~icung der ba14•a Verftellaotor•n 11 llll4 23 

wir4 in allen AwtfUllrunc•~•1•ti•len 4tttch •1nen Ireus­

ta•t•chalter herYer1erufen, der am zweclon~Uig•t•n UL h-ma­

turenbrett ¢as Fahrzeugaa ang'3bracht wird und je nach 

aein•r Stel~ung den einen oder den anderen dar btiiden 

Verst•l+sotare• in der jeweila _gewunech-ten Drehrichtung 

e1naohalt$t_und d&durah den Rtickbliokapie1el -antweder 
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~aoh oben ·od•r·nach unten, bzw. naoh links oder naoh 
z~ei 

reoht• yerstellt. line gleichzeitige Betatigung nach ~r~ 

Riohtu:Q.gea iat ebenfalls moglich, so daB die Verstellung · 

oder Naueinstell.ung des Rtickblickspiegels in jede bel.iebige 

Lage aohnell und sioher erfolgt • 

In Fig. 12 bis 14. 1st ein Aueftihrungsbeispi_el eines 

Kreuztastachalters dargeatellt. Au.&en an dem Schaltgehauae 

50 sind Tier lcreuzformig angeordnete einpol.ige TaatEU•ohal-

, ter 51 :feat an.gebraoht. Die Schal ta.chae 52 wird von 4.a:m 

Bolzen 5, durohsetzt, wobei ihre Durchbohrung ein•n 

gro.Seren Durchmess ,3r besi tzt, &ls dam Bolzendurchmaaaar 

entsprioht. Au.flerdem sind die Schaltach11e 52 und 4er Bolzen 

· 53 von einem Stift 54 miteinander verbunden, um den die 
und 

Sohaltachae 52 nach links...- rech-..au.sgeschwenkt werden 

kann. Der Bolzen 53 1st in dem Schaltgehause 50 gelagert, 

so da2 die Schaltachae 52 auoh in zu der vorgenannten 

Richtung senkrechter Richtung ausgeschwenkt werden kann. 

In die Schaltachse 52 aind au~erdem vier Schalt­

stosael 55 eingesetzt, die durch Ge 6ennuttern 56 nachge­

stellt Wcirden konn3n. Die Schaltstossel 55 durchsetzen 

das Schalt6eh~use 50 uiid oetatigen die au~en angebrachten 

TasiU.IJ.Schalt0r 51. Die Schaltachs0 52 durchs~tzt au~erdem 
• 

das Schaltgehause 50 und endet 4n dem Batatigungsknop£ 57. 

Mi ttel.s einer Bundmutter 58 ist das Sohal tgeha.use 5g an dem j · 

[ 
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Armaturenbrett ·59 befestigt. Au2erdem ist die Bundmutter.58 

mit einer Durohbohrung 60 versehen, deren Durohmesser groier 

ist., al~ der Durohmesser ·der Sohal tachse 52. Mi ttels des 

Betatigungsknop:fes ·57 la.it sich somit die Schal.taohse in 

jede beliebige Riohtung ausschwenken, wobei die in der 

Sohwenk:rio,htung liegenden Tastumschalter 51 so betatigt 
-

werden, d~~ sioh der Rtickblickspiegel in die gewtinschte 
- i -• 

Riohtung verstell t •.. , 

Um ein unbeabsichtigtes Verstellen zu.vermeiden,ist 

es zweckma.Big, denBetatigungsknopf .57 bei Niohtgebrauch 

featzu~egen. Dies. ka.nn z.·J3. daduroh geschehen, daB au:!: di·e 

schal tachs_e 52 zwisohen der Bundmutter 58: und · dem Beta.tigungs.:: 

lmopf 57 eine Stellmutter 61 zwisch.engefti.gt ie-t, die einen. 

konischen .. Ansatz aufweiet, der bei edner Verdrehung der . 

Stell.mutter 61 in die-konisohe·Ausspa.ru.ng an der au.eeren 

Stir1;1seite der Bundmutter 58.eingreift und.die Sch~ita.chse·52 

zentra.l in ihrer Ausschaltstellung festlegt~ Die·ietztere 

kann also nicht mehr ausgeschwenkt werden, so:da.S eine 

u.nbeabsichtigte Veretellung des RUokblickspi·egels nicht 

var konrinen. Jiann ~ 

Im ilbrigen. ka;nn gemi:i.B Fig·. 'f:4, ,an Stelle der .-Stell­

mutter 61 .4uch ei:n ,u.iverdrehbares,. ;j edocl;l: <langsverschi,e;b-. 

bares, ~tel.lglied Ji2. treten, wo.bei zwische:ri-.. ~ie:sem; ~d de111 . 

in d;l.~sem. Fa1le klein~ren Abschl:u.Bkno:p.:f 57 -~ e_in,_e; Drµck-. 
-< -- ,.. ~ • " - • 

.. ·:eeder 63 zwischengelegt .ist-, _:die. bewir¥:-P'F d~aB d~s· ~te;L~glie,q ._. 

62 m.i·t Sein.em Konus -s~ets, :r;tach: i1u1.e.n gege!l., die· B:µndmutter 58 

.,,, 
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·gedrtiokt _wird und eine unbeabsiohtigte Verstellung dee 

,· 

-ICreuztastaohaltera·versperrt. Zur Betiltigung 1st es dann 

_ l.ediglioh notwendig, ·das Stellglied 62 harauszuziehen ·und 
. . 

'- · .zusammen mit der Sohaltaohse (52) in die gewtinsohte ·sohwenk-

sttllung zu bringen. _:Seim Loslassen geht dann das Stell­

glied 62 aelbsttiitig wieder zurUok und bringt• die Sohalt­

aohae 52 in ihre geaioherte Aussahaltlage. 

. 

Das Sohaltbild des Kl:'euzt~atsohalters zeigt Fig. ·15. 

l 

I 
I 
I 

.) 
I 
I 
I 
! l . 

f 
Aus.ilim ist ersiohtlioh, da.6 der Verstellmotor 11 mittels 

-I 

der Tastumsohalter 61 duroh Auaachwenken der Sohaltaohse 

62 in beide D:rehriohtungen ~ingeschaltet warden kann. Daa 

gleiohe i~t auch beziiglioh der Drehrichtun~en des Ver­

stellmotors 23der Fall. 

Im i.ibrigen.iet es auoh mogl.ioh, die Sohneokanrad­

sektoren 15 und 25 durch Druokfedern 64 zu,belasten, wie 

dies beiapielsweise in Fig. 1, oben darge~tellt ist. Durch 

die Druckfedern -64 wird ein Flattern des Ritokbliokspiegels; 

einwandfrei u:nterbunden. · Die Anord.nung kann auoh eo ·getrof .... 
. . . . . - ' ~ 

f.en werden, daB bei l3eta.tigung deJt einzelnen Tastumsoha1te~ 
. I - . : t · 

51 je- -ein ___ mit dies-en gek-oppeltar llektromagnet eingeaohalf t __ · t 
wird • der die zugehorige Druckfed r 64 von dam Sohneoken~ d- . 

. . . ·, 

s·ektor aqhebt, so da.13 die Vers tel ung unbehindert erf olgt. . 
t ; " . 

. - t -
Soba.ld d~r Kreuztastsohalter aioh, j edooh wieder in seiner :1. 

L 
i 

_Ausgangaltellung befindet, wird d~r Stromkreis zu den 

j
·. ge_nimnte · J!lektromagnetan u,ntsrbr

1
bohen u,nd die Druoltted~rif· 64' 

__ drilcken wieder auf die Sohneok~nrads·ektoren. \; 
. ! 
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J a 1 • n t a n • p r u o h • 

1 • J..USeUU.ekltliolrapi•1•l fUr Jahra•uc• • der TOil hhl'••uc-
1nnen aua Yeratell'bo iat, 4adu.roh geltennaeiohnet, 4aJ 

er •l•ktri• oh llittela e1n•• Kreuatastaohalt•r• 4voh 

~• einen Y•rstellaotor (11, 237 1n nei sue1nan4•r ••nk• 
reohten Biohtungen einlltall\ar iat, Ton denen 4er •in• (11) 

in 4•• ~•f••t1cunc••l1•4 (1, ,., , •• I.Uokbliolal»i•s•l• 

und 4•r an4•r• (23) in 4•• !ragglied (2, 2a) 4•• Hok• 

l11okapiegel• unter1ebraoht iat. 

2 • .A\lienrUokbliokapiegel naoh .Anapruoh 1, daduroh gekenn­

aeiohnet, 4ai 4er ein• in 4•• waag•~••ht oder ~•nkreoht 

liegenden ~•featigungaglied (1, 1a) unter1euaoht• 

Vera'iellao1or (11) mittela eines 8ohneokentriebea llit cl.ea 

naoh beiclen Beiten. • ohwenkbaren !ragglie4 (a, 2a) Yer­

lnm4en iat, wlhren4 4er in dem !rqgl1e4 (2, 2a) \D1te:r­

••••ohte Terstellaotor (23) Uber einen Bohneokentri•b 

4en ueh oben und unten eohwenkbaren IUokbliokapiegel (,) 

••r• tellt. 

, • •uat11all'bU~latpie1el uoh J.upruoh 1 und 2 •. -4.aduroh 

.gennnseio~net, 4al 41• T•r• telllloiorea (11, 2,) 4uroh 

•,eU• titt• C18a 28) ein• telllto • tn4. 
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4• Ad...UO:tblictkapiegel aaoh ~pruoh 1 - :5, daduroh 

c•k-..m• eiohn••• 4al 41• aut dea .lohsen 4er Terstell -

aotnea { t 1 , 2,.) • 1 'laentea lelmeeken ( 14 • 24) in 

lolm.eebm114aektoren (1,. 2;} eingreiten, 41• mit 

I• aohwenkltar 1u , .. :lefea'tigungagl1•4 (1, 1a) &•• 

lagerte ~agclie4 (2, 2a) baw. ait tea lpiegelhalt•r 

(31, J1a) Ter1tun4en aind. 

s. A.uaearU.Okltllobpieg•l naoh Anspruah 1 - 4, 4aduroh 

gekanaeielmel1 4d die achaiale Lage der lohneoken -

(14, 24) duroh Burulbo.lsen (17, 17a) un4/octer J.'batan.4-

~uohaen (29 geaiohert ia~~ 

'• Allleartlok'IJ11ok• p1ecel na•h .Anaprueh 1 - 5, 4adur0h 

gekennaeiohn•t• dal clar lohneokenra4aaktor (15) 

U'ber eiJlen. lli~aha•stift (16) Jilt dem qlindriaohen 

fell (1Q1 10&) 4e-s !ragglie4e• (2, 2a) yerbun4en 

und in_ • einer Lage duroh eine .lbstandbuohse (19) 

aowi• durOh einen Sioherungering (21) oder eine 

Kutter ~ Gege1mutter (22) geeiehert i•t• 

7 • .luB~iiokbli.oltspiegel naoh Anapruoh 1 - 6, 4aduroh 

gekemu1eio1Ulet, 4d cter Bobneokenradsektor (25) 

au:t eher in _einer Absoh1U.Ska.ppe (26) _d~s·!raggliedes 

(2, 2a) ge1age-~ten. Sohwenkaobae (30) ge1agert iat, 

we1ahe die Absoh1U.Sltappe (26) in einea lehlits C,4) 
durohaetat un.d den Spiegelhalter (31) trtigt bn. 1n 

diesen (,1a) Ubergeh,. 
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a. J.denrt1okbliokapl•1•l naeh .An•pruol'l 1 ... ?1 la4ueh 

gebnnaeichne1t 4aa 4er lpiegelhalt•r (J1) 1111 

••in•n gabelfU:rmigen ln4an (J2) 4en lohneokenra4-

••ktor (25t' \lllll"•Ui und a.it 41•••• ........ a 

41• lohwenk&Ohae (JO) •ohwenk'bar 1•'• 

9. J.uaen.-Uokltliobpi•1•l aaoh .Anspruoh 1 - e, 4aduroh 

s•k•?J.11••iobnet, 4al der lohneok~ntr1eb 4•• 

Yerat•l~o,or• (11) 1n einem aut daa !ragglt•4 (1a) 

auts•••1•ten 1utaat••tUok <,1, 37a) 1111tergebraoht 

l•18411• lelm•ok• (14) Jlitt•l• J;aaeraaptea (44) 

41t,l'in selagert ao•1• 111.ttela e1ner Eupplunc llit 4•r 

Mhee 4•• Tera1ellllotors (11) gekuppelt iat. 

10 • .A.UlenrU.kltliolcapi•1•l naoh Anapruoh Ill 9, 4aduroh 

1•Jc:ennaelohnet, dai 41e I,ager'buohaea (4J) fUr 41• 

Lageraapt•n (44) in liangltsohern (41) 1a 4•• 1utaa'ta­

•tUok (,Ta) duroh be14aeltlg angeor4nete lewinde­

• titte (1,a) elaatellbar sln4. 

11 • J.uaenrt10Jc'bliokepiegel n.aoh Jnapruoh · 1 - 1 o, 4a4uroh 

gekennseiohnet, 4aS die Sohneoke (24) duroh Lager­

sapten (44) in 4er .ll»aohldkappe (26) s•lagert und 

4uroh eine Kuppl'IIDC ld.t 4er Aohse dee Terstellmotora 

(2J) Terbunden iat. 
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11 • .l.,aurue»u,u»l.•1•1 Moh !nltpn.oa 1 - 11, tact•• 

geanueiohne'lt Id 4ie lahwenlraeha• (,o) in •in• 
Itangl.•oll (47) ia le:r .l.lta~ulb.ppe (26) 1•laca-. 
und aura l•win4••·U.tte (4a) uni aeaenlitift• (41a) 

etnate11,ar iet. 

, , ., Alll•m11•k-11oap1•1•l UGh J.upruoh 1 - 12, la4uroh 

•••nn••i•ba•i• aaa an,.., leh&1t1eh&u• (50) ••• 
lr•u•t••taehalt•:r• klauaw•i•• Tier ta• tmuohalter 

(51) )eteatict •id, un4 41• in~•• lohal.tgeh~u• (50) 

aentral 11ntergebraoht• lehal:iaohae (52) 4voh •1Jt.•n 

lletlitiguqelmo,t (57) nae ~•4•• fa• 'luuehalter (,1) 

au aua•ohwenldtar 1st. 

14 •. .ldem-U•ltblietapiegel ... h .Aupruoh 1,, 4aduroh 

1ekennaei~hn•t, Id 41• laaltaohae (52) aohwena)a:r 
aut •in•• lolaen (53) •1t•t• te:r in 4an ••naeohter 

lieh-nm, in 4am lehaltgehl!uae (,o) 1ohwedll&J' 1•l•1•rt 

iri un4 allier4•• ait naohatellbaren lehaltata•••ln (5,) 
. 

su Betlilti~ 4•• !aatuaohalter (51) T•r••h•a let. 

15. J.u.BeuUelc'bliobplegel aaeh J.n•pruell 1, un4 14t ta4vob. 

geltennaeiohnet, 4d die Jun411utte:r (,a) a. l~~eaUpq 

4•• lohaltgehl.u.ae• (50) llit eine:r J>m-a,•hruna (60) 

••r•thm iat, ct•r•n Dm-elull••••r cress·er al• aeia !hlreh­

•••••r 4•:r lohaltaoh•• (52) 1•t~ 
·'·• 
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tt •. .ld••U•ll:-liebpl•••l nuh .Ina~ 1,· - ,,, ..... 

••k•nn••1ouet,.1a1 ad 4•:r Sohaltaohae (I•) ~•rhal'i 

4•:r l\m4Jmtter (58) •in• lt•llaeuau)e (12) &llf1•­

••hr•u-t lat, 41• avoa Y•ruuaac llit illr•• k••l• 

t Und.1•:n ....... Sn •in• l\oblkec•lil• .lua•JU"\UIS ~­

llUWluti•:r (58) einpeift 11114 41• lohalta•ha• (92) 

ta•iu•:r ••ntr&len .luaaohaltlaa• tea'illilt_. 

17 • Ad•UU•kldlokapieael Mlh Anspruoh 1, - 1 f• 4a4veh 

a•k-•iolUl.et, 4al aut 4•r lehaltaohae (,2) alezi• 

ul'b 4•r hndaut'ier (18) •in llnp1reraobielt'iana 

ltellll1•4 (,a) anaearaoh, iat, claa Jd.1 ••iaea 

ll•s•llgen .Anaaiss 4voh l>ruoJt einer eing•l•st• 

D:ruolcfe4er (6,) in e1n• hohlkegelige Au•JU1ml 4er 

w.mclalt1te:r (58) •1ngJ'e1:f,_ un4 tie lohaltuhae C,2) 
in ihr•r sentral•n .luaaohaltl--• t••thiilt. 

18 .. .11.ti•uUoJtltlionpiec•l aaeh Jupnell 1 - 17, •••• 

1•kezm.ae1ohn•t• 4d 11• lolmeeltenra4• ekter•• (15, 2,) 

4\Ufeh Dnolde4e:rn (a4) in tun- Sac• gehalt•• • in4, 

U• 4ulh an 41• ein1eln•n tu..,..ohalter (51) ••• 

ll'•ututaoal.t••• angeaehloaeene •l•ktroa•peten laei 

•iJll•••halteten Yerstellaotorea (11• 25) abgehoben 

••~4•a lllbmea •. 
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(19) • Deutsch es 
Patent- und Markenamt I lllllll lllll llll lllll lllll lllll lllll lllll lllll lllll lllll lllll lllll lllll llll llllll 111111111111111 111111111111111 IIIII IIIII IIII IIII 

c1o) DE 20 2010 005 203 U1 2010.10.21 

(12) Gebrauchsmusterschrift 

(21) Aktenzeichen: 20 2010 005 203.3 
(22) Anmeldetag: 14.04.2010 
( 4 7) Eintragungstag: 16.09.2010 
(43) Bekanntmachung im Patentblatt: 21.10.2010 

(73) Name und Wohnsitz des lnhabers: 
Liu, Tzu-Chuan, Taipei City, TW 

(51)IntCl. 8
: B6OR 1/08(2006.01) 

B60R 1100(2006.01) 
B60R 1112(2006.01) 
B60Q 5100 (2006.01) 
G0BG 1116 (2006.01) 

(74) Name und Wohnsitz des Vertreters: 
Patent- und Rechtsanwalte LangRaible, 80331 
Miinchen 

Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen 

(54) Bezeichnung: Ein elektronischer Fahrzeug-Aussenspiegel mit einer lnfrarot-Breitwinkelkamera fiir eine verbes­
serte Sicherheit 

(57) Hauptanspruch: Elektronischer Fahrzeug-Au!?,enspie­
gel mit einer elektronischen Breitwinkelkamera fur die ver­
besserte Sicherheit, umfassend: 
einen lichtdurchlassigen reflektierenden Glasspiegel ( 11 ), 
der in ein Au!?,enspiegelgehause (1) auf einer linken oder 
rechten Seite eines Fahrzeuges eingesetzt ist; 
ein an der Ruckseite des reflektierenden Au!?,enspiegelge­
hauses ( 1) montierten Flussigkristalldisplay ( 12); 
eine Miniatur-lnfrarot-Breitwinkelkamera (13); 
einen Detektor (14); 
ein erstes lichtemittierendes Element ( 15 ); und 
einen im lnnern des Fahrzeuges installierten Steuerschalt­
kreis (2), der elektrisch mit dem Flussigkristalldisplay (12), 
der Kamera (13), dem Detektor (14) und mit dem ersten 
lichtemittierenden Element (15) und daneben mit einem 
Stellschalter (24) und einem Blinklichtschalter (25), die 
ublicherweise im lnnern des Fahrzeuges installiert sind, 
verbunden ist, 
dadurch gekennzeichnet, dass die lnfrarot-Breitwinkelka­
mera (13), der Detektor (14) und das erste lichtemittie­
rende Element (15) in einem Rahmen um das Au!?,enspie­
gelgehause (1) eingebaut sind, und 
dass wahrend des Normalbetriebs des Fahrzeuges der 
lichtdurchlassige reflektierende Glasspiegel ( 11) auf die 
gleiche Weise wie ... 

1 

\ 

15 13 
I I 

!~--

12 

\ 
11 
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DE 20 2010 005 203 U1 2010.10.21 

Beschreibung 

HINTERGRUND DER ERFINDUNG 

(a) Umfeld der Erfindung 

[0001] Die vorliegende Erfindung betrifft einen elek­
tronischen Fahrzeug-AuBenspiegel mit einer infra­
rot-Breitwinkelkamera fur die verbesserte Sicherheit, 
insbesondere einen Aufbau eines AuBenspiegels, 
der mit einem Stellschalter oder mit direkter Lichtein­
strahlung angeregt wird, wenn das Fahrzeug gerade­
aus fahrt oder nach links/rechts abbiegt, um eine Si­
tuation hinter dem Fahrzeug auf LCD physisch anzu­
zeigen, und mit dem ebenfalls auf eine ungewohnli­
che Situation zum Warnen des Lenkers des Fahrzeu­
ges durch Blinken oder mit einem akustischen Signal 
hingewiesen werden soil, wobei ein toter Winkel, der 
mit dem AuBenspiegel nicht gesehen werden kann, 
eliminiert wird, um die Fahrsicherheit zu verbessern. 

(b) Beschreibung der herkommlichen Ausfuhrungsart 

[0002] Wenn ein Lenker eines Fahrzeuges nach 
links oder rechts abbiegen will wirft er ublicherweise 
zuerst einen Blick nach links und rechts, um die Situ­
ation hinter seinem Fahrzeug vor dem Abbiegen je­
weils einzuschatzen und zu beurteilen, wobei er 
gleichzeitig das Blinklicht zur Richtungsanzeige ein­
schaltet. Mit dem herkommlichen AuBenspiegel kon­
nen jedoch nicht alle Winkel erfasst werden, um eine 
Obersicht Ober den ganzen Bereich hinter dem Fahr­
zeug zu behalten. AuBerdem ist kein AuBenspiegel 
vorhanden, der wie ein auf dem Markt erhaltlicher 
Ruckradar funktioniert. Daher begeht ein Lenker des 
Fahrzeuges beim Wechseln der Fahrspur zahlreiche 
Risiken. Beim Abbiegen mit dem Fahrzeug ist die 
Sicht mit dem AuBenspiegel zu stark eingeschrankt, 
so dass das Risiko von Verkehrsunfallen relativ hoch 
ist. Aus diesen Grunden bedarf es einer verbesserten 
Ausfuhrung des herkommlichen AuBenspiegels. Auf 
Grund von langjahrigen Erfahrungen auf diesem Ge­
biet hat sich der Erfinder mit der Schaffung einer ver­
besserten Ausfuhrungsart fur einen Aufbau des Au­
Benspiegels befasst und die vorliegende Erfindung 
geschaffen. Mit der vorliegenden Erfindung beab­
sichtigt der Erfinder, die Nachteile der herkommli­
chen AuBenspiegel zu beseitigen, um die Fahrsicher­
heit zu verbessern. 

ZUSAMMENFASSUNG DER ERFINDUNG 

[0003] Das Hauptziel der vorliegenden Erfindung 
besteht in der Schaffung eines elektronischen Fahr­
zeug-AuBenspiegels mit einer lnfrarot-Breitwinkelka­
mera fur die verbesserte Sicherheit, der mit einem 
Stellschalter oder mit direkter Lichteinstrahlung beim 
Geradeausfahren des Fahrzeuges oder beim Abbie­
gen des Fahrzeuges aktiviert wird, um eine jeweilige 
Situation hinter dem Fahrzeug auf einem LCD des 

AuBenspiegels physisch anzuzeigen, und mit dem 
ebenfalls ungewohnliche Situationen erkannt werden 
und der Lenker durch Blinken oder akustische Signa­
le auf solche Situationen aufmerksam gemacht wird, 
um den toten Winkel im AuBenspiegel zu eliminieren 
und um die Fahrsicherheit zu verbessern. 

[0004] Der elektronische Fahrzeug-AuBenspiegel 
mit einer lnfrarot-Breitwinkelkamera fur die verbes­
serte Sicherheit nach der vorliegenden Erfindung ist 
aus einem lichtdurchlassigen reflektierenden Glas­
spiegel, der in einem AuBenspiegelgehause einge­
setzt ist, einem auf der Ruckseite dieses lichtdurch­
lassigen reflektierenden Glasspiegels montierten 
Flussigkristalldisplay, einer lnfrarot-Breitwinkelkame­
ra, einem Detektor, einem ersten lichtemittierenden 
Element und einem Steuerschaltkreis, der elektro­
nisch mit den oben genannten Komponenten verbun­
den ist, aufgebaut. Die lnfrarot-Breitwinkelkamera, 
der Detektor und das erste lichtemittierende Element 
sind in einem Rahmen um das AuBenspiegelgehau­
se eingebaut. Wahrend dem Normalbetrieb des 
Fahrzeuges, funktioniert der lichtdurchlassige reflek­
tierende Glasspiegel auf die gleiche Weise wie der 
konventionelle AuBenspiegel und reflektiert wie ub­
lich die Situationen hinter dem Fahrzeug. Beim Ab­
biegen mit dem Fahrzeug nach links oder rechts, 
oder wenn der Lenker des Fahrzeuges einen Stell­
schalter beim Geradeausfahren einschaltet, werden 
das Flussigkristalldisplay, die lnfrarot-Breitwinkelka­
mera und der Detektor eingeschaltet. Auf dem Flus­
sigkristalldisplay wird die jeweilige Situation hinter 
dem Fahrzeug physisch angezeigt, so dass der Len­
ker des Fahrzeuges die Situation hinter dem Fahr­
zeug direkt entsprechend einschatzen und beurteilen 
kann. Wird mit dem Detektor auBerdem eine unge­
wohnliche Situation festgestellt, werden mit dem 
Steuerschaltkreis ein Blinken und akustische Signale 
ausgelost, um den Lenker des Fahrzeuges auf diese 
Situation aufmerksam zu machen. Auf diese Weise 
wird der tote Winkel, der mit dem AuBenspiegel nicht 
gesehen werden kann, eliminiert und die Fahrsicher­
heit verbessert. 

KURZBSCHREIBUNG DER ZEICHNUNGEN 

[0005] Fig. 1 zeigt eine perspektivische Ansicht 
zum schematischen Darstellen eines AuBenspiegels 
nach einer Ausfuhrungsart der vorliegenden Erfin­
dung. 

[0006] Fig. 2 zeigt eine perspektivische Explosions­
ansicht zum schematischen Darstellen eines AuBen­
spiegels nach einer Ausfuhrungsart der vorliegenden 
Erfindung. 

[0007] Fig. 3 zeigt ein Blockdiagramm zum sche­
matischen Darstellen des Steuerschaltkreises eines 
AuBenspiegels nach einer Ausfuhrungsart der vorlie­
genden Erfindung. 
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[0008] Fig. 4 zeigt eine Darstellung des Anbaus ei­
nes AuBenspiegels nach einer Ausfuhrungsart der 
vorliegenden Erfindung. 

[0009] Fig. 5 und Fig. 6 zeigen Diagramme zum 
schematischen Darstellen der Funktionsweise nach 
einer Ausfuhrungsart der vorliegenden Erfindung. 

DETAILLIERTE BESCHREIBUNG DER BEVOR-
ZUGTEN AUSFOHRUNGSARTEN 

[0010] Mit Bezugnahme auf die f.19...1 bis Fig. 3, 
zeigen die .Ei.9.,_1 und Fig. 2 je eine perspektivische 
Ansicht, bzw. eine perspektivische Explosionsan­
sicht, in denen ein AuBenspiegel nach einer Ausfuh­
rungsart der vorliegenden Erfindung schematisch 
dargestellt ist. Die Fig. 3 zeigt ein Blockdiagramm, 
das den Steuerschaltkreis eines AuBenspiegels nach 
einer Ausfuhrungsart der vorliegenden Erfindung 
schematisch darstellt. Der AuBenspiegel nach der 
vorliegenden Erfindung ist aus einem lichtdurchlassi­
gen reflektierenden Glasspiegel 11, der in ein AuBen­
spiegelgehause 1 eingesetzt ist, einem an der Ruck­
seite des AuBenspiegelgehauses 1 montierten Flus­
sigkristalldisplay 12, einer Miniatur-lnfrarot-Breitwin­
kelkamera 13, einem Detektor 14 (beispielsweise ei­
nem lnfrarot- oder Ultraschalldetektor), einem ersten 
lichtemittierenden Element 15, das lichtemittierende 
Dioden enthalt, mit denen Lichtstrahlen in je einer an­
deren Farbe ausgestrahlt werden, und aus einem 
Steuerschaltkreis 2, der in einer Schalttafel im lnnern 
eines Fahrzeuges installiert und elektrisch mit dem 
Flussigkristalldisplay 12 verbunden ist, zusammen­
gebaut, wobei die Miniatur-lnfrarot-Breitwinkelkame­
ra 13, der Detektor 14 und das erste lichtemittierende 
Element 15 in einem Rahmen um das AuBenspiegel­
gehause 1 eingebaut sind. Bei dieser gezeigten Aus­
fuhrungsart sind die Miniatur-lnfrarot-Breitwinkelka­
mera 13, der Detektor 14 und das erste lichtemittie­
rende Element 15 in einem oberen Rand des AuBen­
spiegelgehauses 1 eingebaut. 

[0011] Im Steuerschaltkreis 2 ist ein Einzelchip-Mi­
kroprozessor 21 integriert, der im Voraus mit einem 
Steuerprogramm programmiert wurde. Dabei ist die­
ser Einzelchip-Mikroprozessor 21 zum Empfangen 
der Bild- und Erkennungssignale elektrisch mit der 
Miniatur-lnfrarot-Breitwinkelkamera 13 und mit dem 
Detektor 14 verbunden. Der Einzelchip-Mikroprozes­
sor 21 ist ebenfalls elektrisch mit dem Flussigkristall­
display 12 und mit dem ersten lichtemittierenden Ele­
ment 15 verbunden. Der Einzelchp-Mikroprozessor 
21 ist auBerdem elektrisch mit einem tonabgebenden 
Element 22 (wie beispielsweise einem Summer oder 
einem Lautsprecher) verbunden, wahrend ein zwei­
tes lichtemittierendes Element 23, das lichtemittie­
rende Dioden enthalt, Lichtstrahlen in je einer ande­
ren Farbe ausstrahlt. Dieses tonabgebende Element 
22 und das zweite lichtemittierende Element 23 sind 
im lnnern des Fahrzeuges installiert. Die Leitstation 

des Einzelchip-Mikroprozessors 21 ist elektrisch mit 
einem Stellschalter 24 und mit einem Blinklichtschal­
ter 25 verbunden, die ursprunglich im Fahrzeug in­
stalliert sind. 

[0012] Wahrend dem Normalbetrieb des Fahrzeu­
ges, ist das Flussigkristalldisplay 12 nicht eingeschal­
tet und projiziert auch keine Lichtstrahlen auf die 
Ruckseite des lichtdurchlassigen reflektierenden 
Glasspiegels 11, so dass dieser lichtdurchlassige re­
flektierende Glasspiegel 11 auf die gleiche Weise wie 
ein konventioneller AuBenspiegel funktioniert und 
eine jeweilige Situation hinter dem Fahrzeug anzeigt. 
Seim Abbiegen des Fahrzeuges nach links oder 
rechts, oder wenn der Lenker des Fahrzeuges den 
Stellschalter 24 beim Geradeausfahren mit dem 
Fahrzeug einschaltet, werden das Flussigkeitskris­
talldispiay 12, die Miniatur-lnfrarot-Breitwinkelkame­
ra 13 und der Detektor 14 eingeschaltet. Wenn das 
Flussigkeitskristalldisplay 12 eingeschaltet ist, dringt 
dessen Licht durch den lichtdurchlassigen reflektie­
renden Glasspiegel 11 und zeigt die Situation hinter 
diesem lichtdurchlassigen reflektierenden Glasspie­
gel 11, damit der Lenker des Fahrzeuges die jeweili­
ge Situation hinter dem Fahrzeug direkt entspre­
chend einschatzen und beurteilen kann. Gleichzeitig 
erkennt der Detektor 14 die jeweilige Situation und 
sendet ein Erkennungssignal an den Einzelchip-Mi­
kroprozessor 21. Wenn sich ein anderes Objekt (ein 
Fahrzeug oder eine Person) dem Fahrzeug nahert, 
empfangt der Einzelchip-Mikroprozessor 21 das Sig­
nal und uberpruft dieses Signal. Falls dieses Signal 
auf eine ungewohnliche Situation hinweist, regt der 
Einzelchip-Mikroprozessor 21 die ersten lichtemittie­
renden Elemente 15 an, um dieses sich annahernde 
Objekt zu warnen und um ebenfalls das tonabgeben­
de Element 22 und das zweite lichtemittierende Ele­
ment 23 anzuregen, um den Lenker des Fahrzeuges 
entsprechend zu warnen. Diese Ausfuhrungsart soil 
daher zur Verbesserung der Fahrsicherheit beitra­
gen. 

[0013] Die Fig. 4 zeigt eine Ansicht eines Zusam­
menbaus eines AuBenspiegels nach einer Ausfuh­
rungsart der vorliegenden Erfindung. Der Steuer­
schaltkreis 2 ist im lnnern eines Fahrzeuges 3 einge­
baut, wobei die Kabel der Komponenten des linken 
und rechten AuBenspiegels der vorliegenden Erfin­
dung durch die Karosserie des Fahrzeuges durchra­
gend verlegt und elektrisch an diesen Steuerschalt­
kreis 2 angeschlossen sind. Der Lenker des Fahrzeu­
ges kann daher die Komponenten des linken und 
rechten AuBenspiegels zum Aufnehmen von Bildern, 
fur das Erkennen, Warnen und zum Beobachten der 
Situationen, auf der linken und rechten Seite neben 
dem Fahrzeug mit dem linken bzw. rechten AuBen­
spiegel ansteuern. 

[0014] Die Fig. 5 und Fig. 6 zeigen Diagramme, die 
die Funktionsweisen des AuBenspiegels einer Aus-
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fuhrungsart nach der vorliegenden Erfindung sche­
matisch darstellen. Mit erneuter Bezugnahme auf die 
Fig. 2 und Fig. 3 funktioniert der lichtdurchlassige 
Glasspiegel 11, wahrend dem Normalbetrieb des 
Fahrzeuges, auf die gleiche Weise wie konventionel­
le AuP..enspiegel und zeigen die Situation hinter dem 
Fahrzeug an. Beim Abbiegen des Fahrzeuges nach 
links oder rechts, oder wenn der Lenker den Stell­
schalter 24 auf der Steuerkonsole beim Fahren in ei­
ner geraden Richtung betatigt, werden das Flussig­
kristalldisplay 12, die lnfrarot-Breitwinkelkamera 13 
und der Detektor 14 eingeschaltet, wonach mit den 
Kameras 13 die jeweiligen Situationen hinter dem 
Fahrzeug erfasst werden und die Detektoren 14 ein, 
sich dem Fahrzeug naherndes, Objekt feststellen. 
Die mit den Kameras 13 erfasste Situation wird im 
Flussigkristalldisplay 12 angezeigt, wobei das Licht 
der Spiegelung zur Anzeige dieser Situation durch 
den lichtdurchlassigen reflektierenden Glasspiegel 
11 dringt. Die Situationen hinter dem Fahrzeug wer­
den somit physisch auf dem lichtdurchlassigen Glas­
spiegel 11 angezeigt, damit der Lenker des Fahrzeu­
ges die jeweilige Situation hinter seinem Fahrzeug di­
rekt und besser entsprechend einschatzen und beur­
teilen kann. 

[0015] Gleichzeitig erkennt der Detektor 14 die Be­
wegung des Objektes 4 und sendet ein Erkennungs­
signal an den Einzelchip-Mikroprozessor 21, mit dem 
dieses Erkennungssignal empfangen und uberpruft 
wird. Wenn sich das Objekt 4 auf eine ungewohnliche 
Weise dem Fahrzeug nahert und innerhalb eines be­
stimmten Abstandes zum Fahrzeug kommt, regt der 
Einzelchip-Mikroprozessor 21 das erste lichtemittie­
rende Element 15 zum Blinken an, um das sich dem 
Fahrzeug von auP..en nahernde Objekt 4 zu warnen. 
Gleichzeitig regt der Einzelchip-Mikroprozessor 21 
das tonabgebende Element 22 zur Abgabe eines 
akustischen Warnsignals (beispielsweise eines Piep­
tons) und das zweite lichtemittierende Element 23 
zum Blinken an, um den Lenker des Fahrzeuges zu 
warnen und um ihn an entsprechend zu treffende 
MaP..nahmen zu erinnern. Mit diesen Funktionen soil 
die Fahrsicherheit verbessert werden. 

[0016] Mit den oben beschriebenen Ausfuhrungsar­
ten sollen lediglich Beispiele der vorliegenden Erfin­
dung angefuhrt werden, mit denen jedoch der Um­
fang der voliegenden Erfindung keineswegs einge­
schrankt werden soil. Gleichartige Modifizierungen 
oder Abanderungen nach dem Geist der vorliegen­
den Erfindung sollen mit in den Umfang der vorlie­
genden Erfindung gehoren. Mit der vorliegenden Er­
findung soil ein elektronischer AuP..enspiegel fur 
Fahrzeuge mit einer lnfrarot-Breitwinkelkamera, zur 
Verbesserung der Fahrsicherheit, geschaffen wer­
den, der aus einem lichtdurchlassigen Glasspiegel 
und einem Flussigkeitsdisplay aufgebaut ist, wobei 
mit dem Blinklichtschalter zum Anzeigen der einzu­
schlagenden Richtung oder mit einem Stellschalter 

beim Abbiegen des Fahrzeuges in eine andere Rich­
tung oder beim Geradeausfahren mit dem Fahrzeug 
die jeweilige Situation hinter dem Fahrzeug erkannt 
werden soil, wobei ebenfalls eine ungewohnliche Si­
tuation erkannt wird und den Lenker des Fahrzeuges 
durch Blinken oder einem Summton entsprechend 
warnt, um die Fahrsicherheit weiter zu verbessern. 

[0017] Die Erfindung betrifft somit einen elektroni­
schen Fahrzeug-AuP..enspiegel mit einer elektroni­
schen Breitwinkelkamera fur die verbesserte Sicher­
heit, der einen lichtdurchlassigen reflektierenden 
Glasspiegel (11 ), der in ein AuP..enspiegelgehause (1) 
auf einer linken oder rechten Seite eines Fahrzeuges 
eingesetzt ist, ein an der Ruckseite des reflektieren­
den AuP..enspiegelgehauses (1) montierten Flussig­
kristalldisplay (12), ein lnfrarot-Breitwinkelkamera 
(13), einen Detektor (14), ein lichtemittierendes Ele­
ment (15) und einen Steuerschaltkreis (2) umfasst, 
wobei der Steuerschaltkreis (2) elektrisch mit diesen 
Komponenten verbunden ist. Die Kamera (13), der 
Detektor (14) und das lichtemittierende Element (15) 
sind in einem Rahmen um das AuP..enspiegelgehau­
se (1) eingebaut. Wah rend des Normalbetriebs des 
Fahrzeuges wird mit dem lichtdurchlassigen reflektie­
renden Glasspiegel (11) die jeweilige Situation hinter 
dem Fahrzeug gezeigt. Das Flussigkristalldisplay 
(12) wird mit dem Blinklichtschalter (25) oder mit dem 
Stellschalter (24) angeregt, um die Situation hinter 
dem Fahrzeug physisch anzuzeigen, wobei der Len­
ker des Fahrzeuges die Situation hinter seinem Fahr­
zeug direkt entsprechend einschatzen und beurteilen 
kann. Wenn der Detektor (14) auP..erdem eine unge­
wohnliche Situation feststellt, werden mit dem Steu­
erschaltkreis (2) ein Blinken bzw. akustische Signale 
ausgelost, um den Lenker des Fahrzeuges auf diese 
Situationen aufmerksam zu machen. Mit dieser erfin­
dungsgemaP..en Ausfuhrungsart soil der tote Winkel 
des AuP..enspiegels eliminiert und die Fahrsicherheit 
verbessert werden. 

Schutzanspri.iche 

1. Elektronischer Fahrzeug-AuP..enspiegel mit ei­
ner elektronischen Breitwinkelkamera fur die verbes­
serte Sicherheit, umfassend: 
einen lichtdurchlassigen reflektierenden Glasspiegel 
(11 ), der in ein AuP..enspiegelgehause (1) auf einer 
linken oder rechten Seite eines Fahrzeuges einge­
setzt ist; 
ein an der Ruckseite des reflektierenden AuP..enspie­
gelgehauses (1) montierten Flussigkristalldisplay 
(12); 
eine Miniatur-lnfrarot-Breitwinkelkamera (13); 
einen Detektor (14); 
ein erstes lichtemittierendes Element (15); und 
einen im lnnern des Fahrzeuges installierten Steuer­
schaltkreis (2), der elektrisch mit dem Flussigkristall­
display (12), der Kamera (13), dem Detektor (14) und 
mit dem ersten lichtemittierenden Element (15) und 
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daneben mit einem Stellschalter (24) und einem 
Blinklichtschalter (25), die ublicherweise im lnnern 
des Fahrzeuges installiert sind, verbunden ist, 
dadurch gekennzeichnet, dass die lnfrarot-Breit­
winkelkamera (13), der Detektor (14) und das erste 
lichtemittierende Element (15) in einem Rahmen um 
das AuBenspiegelgehause (1) eingebaut sind, und 
dass wahrend des Normalbetriebs des Fahrzeuges 
der lichtdurchlassige reflektierende Glasspiegel (11) 
auf die gleiche Weise wie ein konventioneller AuBen­
spiegel funktioniert und die Situation hinter dem Fahr­
zeug anzeigt, und 
dass beim Abbiegen des Fahrzeuges nach links oder 
rechts oder wenn der Lenker des Fahrzeugs den 
Stellschalter betatigt das Flussigkristalldisplay (12), 
die lnfrarot-Breitwinkelkamera (13) und der Detektor 
(14) eingeschaltet werden, und 
dass der lichtdurchlassige reflektierende Glasspiegel 
die jeweilige Situation hinter dem Fahrzeug dem Len­
ker physisch anzeigt, und 
dass beim Feststellen einer ungewohnlichen Situati­
on eines, sich dem Fahrzeug nahernden, Objektes 
(4) innerhalb eines bestimmten Abstandes mit dem 
Detektor (14) das erste lichtemittierende Element 
(15) zum Blinken angeregt wird. 

2. Elektronischer Fahrzeug-AuBenspiegel mit ei­
ner elektronischen Breitwinkelkamera fur die verbes­
serte Sicherheit nach Anspruch 1, dadurch gekenn­
zeichnet, dass der Steuerschaltkreis (2) mit einem 
Einzelchip-Mikroprozessor (21) ausgestattet ist, der 
elektrisch mit dieser lnfrarot-Breitwinkelkamera (13) 
und mit dem Detektor (14) verbunden ist, wobei eine 
Leitstation des Einzelchip-Mikroprozessors (21) elek­
trisch mit dem Flussigkristalldisplay (12) und dem 
ersten lichtemittierenden Element (15) verbunden ist. 

3. Elektronischer Fahrzeug-AuBenspiegel mit ei­
ner elektronischen Breitwinkelkamera fur die verbes­
serte Sicherheit nach Anspruch 1, dadurch gekenn­
zeichnet, dass der Steuerschaltkreis (2) ebenfalls 
elektrisch mit einem tonabgebenden Element (22) 
und mit einem zweiten lichtemittierenden Element 
(23) verbunden ist, wobei dieses tonabgebende Ele­
ment (22) und das zweite lichtemittierende Element 
(23) im lnnern des Fahrzeuges installiert sind, wobei 
beim Feststellen eines sich dem Fahrzeug unge­
wohnlich annahernden Objektes (4) mittels des De­
tektor (14) und, wenn dieses Objekt (4) innerhalb ei­
nes bestimmten Abstandes kommt, das tonabgeben­
de Element (22) und das zweite lichtemittierende Ele­
ment (23) ein akustisches Signal abgeben bzw. blin­
ken, um den Lenker des Fahrzeuges auf diese Situa­
tion aufmerksam zu machen. 

Es folgen 5 Blatt Zeichnungen 
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Anhangende Zeichnungen 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

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

DESCRIPTION DE202010005203 

BACKGROUND OF THE INVENTION 

(a) Environment of the invention 

[0001] 
The present invention relates to an electronic vehicle exterior mirror with an infrared wide-angle 

camera for improved safety, in particular a structure of an exterior mirror, which is excited with a 

control switch or direct light irradiation when the vehicle is traveling straight or turns left / right to a 

To physically indicate the situation behind the vehicle on the LCD, and also to indicate an unusual 

situation for warning the driver of the vehicle by flashing or with an acoustic signal, whereby a 

blind spot, which can not be seen with the outside mirror, is eliminated to improve driving safety. 

(b) Description of the conventional embodiment 

[0002] 

Typically, when a driver of a vehicle wants to turn left or right, he first casts a glance to the left and 

to the right to assess and assess the situation behind his vehicle before turning, simultaneously 

turning on the flashing light to indicate direction. 

However, with the conventional exterior mirror, not all angles can be captured to keep track of the 
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entire area behind the vehicle. There is also no exterior mirror that works like a rear radar 

available on the market. Therefore, a driver of the vehicle commits numerous risks when changing 

the lane. When turning with the vehicle, the visibility with the outside mirror is too limited, so that 

the risk of traffic accidents is relatively high. For these reasons, it requires an improved version of 

the conventional exterior mirror. Based on many years of experience in the field, the inventor has 

devised an improved exterior mirror structure design and provided the present invention. With the 

present invention, the inventor intends to eliminate the disadvantages of the conventional outside 

mirrors in order to improve the driving safety. 

SUMMARY OF THE INVENTION 

[0003] 
The main object of the present invention is to provide an electronic vehicle exterior mirror with an 

infrared wide-angle camera for improved safety, which is activated with a position switch or with 

direct light irradiation when driving straight ahead of the vehicle or when turning the vehicle to a 

respective situation behind the Physically display vehicle on an LCD of the exterior mirror, and 

with the also unusual situations are detected and the driver is made aware of such situations by 

flashing or audible signals to eliminate the blind spot in the exterior mirror and to improve driving 

safety. 

[0004] 

The electronic vehicle wing mirror with an infrared wide-angle camera for improved safety 

according to the present invention is composed of a translucent reflecting glass mirror inserted in 

an outside mirror housing, a liquid crystal display mounted on the back side of this translucent 

reflecting glass mirror, an infrared wide-angle camera, a detector, a first light emitting element and 

a control circuit electronically connected to the above components. 

The wide-angle infrared camera, the detector and the first light-emitting element are mounted in a 

frame around the outside mirror housing. During normal operation of the vehicle, the translucent 

reflective glass mirror functions in the same way as the conventional side mirror and, as usual, 

reflects the situations behind the vehicle. When turning with the vehicle to the left or right, or when 

the handlebar of the vehicle turns on a position switch when driving straight ahead, the liquid 

crystal display, the infrared wide-angle camera and the detector are turned on. On the liquid 

crystal display, the situation behind the vehicle is physically displayed, so that the driver of the 

vehicle can assess and assess the situation directly behind the vehicle. In addition, when the 
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detector detects an unusual situation, flashing and audible signals are triggered by the control 

circuitry to alert the driver of the vehicle to this situation. 

In this way, the blind spot, which can not be seen with the outside mirror, eliminated and improved 

driving safety. 

SHORT DESCRIPTION OF THE DRAWINGS 

[0005] 
fig. Fig. 1 is a perspective view schematically showing an outside mirror according to an 

embodiment of the present invention. 

[0006] 
2shows an exploded perspective view for schematically illustrating an outside mirror according to 

an embodiment of the present invention. 

[0007] 
3Fig. 10 is a block diagram schematically showing the control circuit of an outside mirror according 

to an embodiment of the present invention. 

[0008] 
4shows a representation of the installation of an exterior mirror according to an embodiment of the 

present invention. 

[0009] 
Sand Fig. 6 are diagrams schematically showing the operation according to one embodiment of 

the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[001 0] 
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With reference to FIGS. 1 to 3, FIGS. 1 and 2 each show a perspective view and an exploded 

perspective view, respectively, schematically illustrating an outside mirror according to an 

embodiment of the present invention. 

3 is a block diagram schematically illustrating the control circuit of an outside mirror according to 

an embodiment of the present invention. 

The exterior mirror according to the present invention is composed of a translucent reflective glass 

mirror 11 inserted into an exterior mirror housing 1, a liquid crystal display 12 mounted on the back 

of the exterior mirror housing 1, a miniature infrared wide-angle camera 13, a detector 14 (e.g. 

Ultrasonic detector), a first light-emitting element 15 including light-emitting diodes which emit light 

beams of a different color, and a control circuit 2 installed in a dashboard inside a vehicle and 

electrically connected to the liquid crystal display 12 wherein the miniature infrared wide-angle 

camera 13, the detector 14 and the first light-emitting element 15 are mounted in a frame around 

the outer mirror housing 1 . 

In this embodiment shown, the miniature infrared wide-angle camera 13, the detector 14 and the 

first light-emitting element 15 are installed in an upper edge of the outer mirror housing 1. 

[0011] 

In the control circuit 2, a single-chip microprocessor 21 is integrated, which has been programmed 

in advance with a control program. 

In this case, this single-chip microprocessor 21 for receiving the image and detection signals is 

electrically connected to the miniature infrared wide-angle camera 13 and to the detector 14. 

The single chip microprocessor 21 is also electrically connected to the liquid crystal display 12 and 

to the first light emitting element 15. The single-chip microprocessor 21 is also electrically 

connected to a sound-emitting element 22 (such as a buzzer or a speaker), while a second light­

emitting element 23 containing light-emitting diodes emits light rays of a different color. This sound 

emitting element 22 and the second light emitting element 23 are installed inside the vehicle. The 

control station of the single-chip microprocessor 21 is electrically connected to a control switch 24 
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and to a flashing light switch 25, which are originally installed in the vehicle. 

[0012] 

During normal operation of the vehicle, the liquid crystal display 12 is not turned on and also 

projects no rays of light to the back of the translucent reflecting glass mirror 11, so that this 

translucent reflecting glass mirror 11 functions in the same manner as a conventional outside 

mirror and displays a respective situation behind the vehicle, When turning the vehicle to the left 

or right, or when the handlebar of the vehicle turns on the control switch 24 when driving straight 

ahead with the vehicle, the Flussigkeitskristalldispiay 12, the miniature infrared wide-angle camera 

13 and the detector 14 are turned on. When the liquid crystal display 12 is turned on, its light 

penetrates through the translucent reflecting glass mirror 11 and shows the situation behind this 

translucent reflecting glass mirror 11 so that the driver of the vehicle can directly assess and judge 

the respective situation behind the vehicle. 

At the same time, the detector 14 recognizes the respective situation and transmits a detection 

signal to the single-chip microprocessor 21. When another object (vehicle or person) approaches 

the vehicle, the single-chip microprocessor 21 receives the signal and checks this signal. If this 

signal indicates an unusual situation, the single-chip microprocessor 21 will excite the first light­

emitting elements 15 to warn this approaching object and also to excite the sound-emitting 

element 22 and the second light-emitting element 23 corresponding to the handlebar of the vehicle 

to warn. This embodiment should therefore contribute to the improvement of driving safety. 

[0013] 

4 shows a view of an assembly of an outside mirror according to an embodiment of the present 

invention. The control circuit 2 is installed inside a vehicle 3, with the cables of the components of 

the left and right outside mirrors of the present invention being laid projectingly through the body of 

the vehicle and electrically connected to this control circuit 2. The driver of the vehicle can 

therefore control the components of the left and right outside mirrors for taking pictures, for 

recognizing, warning and observing the situations on the left and right sides next to the vehicle 

with the left and right side mirrors, respectively. 

[0014] 
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FIGS. 5 and 6 are diagrams schematically illustrating the operations of the outside mirror of one 

embodiment of the present invention. Referring again to FIGS. 2 and 3, during normal operation of 

the vehicle, the translucent glass mirror 11 functions in the same manner as conventional exterior 

mirrors and displays the situation behind the vehicle. When turning the vehicle to the left or right, 

or when the handlebar actuates the control switch 24 on the control console when driving in a 

straight direction, the liquid crystal display 12, the wide-angle infrared camera 13 and the detector 

14 are turned on, after which with the cameras 13, the respective Situations are detected behind 

the vehicle and detect the detectors 14, approaching the vehicle, object. The situation detected by 

the cameras 13 is displayed in the liquid crystal display 12, the light of the reflection penetrating 

through the translucent reflecting glass mirror 11 to indicate this situation. 

The situations behind the vehicle are thus physically displayed on the translucent glass mirror 11 

so that the driver of the vehicle can assess and assess the respective situation behind his vehicle 

directly and better accordingly. 

[0015] 

At the same time the detector 14 detects the movement of the object 4 and sends a detection 

signal to the single-chip microprocessor 21, with which this detection signal is received and 

checked. When the object 4 approaches the vehicle in an unusual manner and comes within a 

certain distance of the vehicle, the single-chip microprocessor 21 causes the first light-emitting 

element 15 to blink to warn the object 4 approaching the vehicle from the outside. At the same 

time, the single-chip microprocessor 21 excites the sound-emitting element 22 to emit an audible 

warning signal (eg a beep) and the second light-emitting element 23 to flash to warn the driver of 

the vehicle and to remind him to take appropriate action. These functions are intended to improve 

driving safety. 

[0016] 

With the above-described embodiments, only examples of the present invention are given, with 

which, however, the scope of the present invention should by no means be restricted. Similar 

modifications or alterations of the spirit of the present invention are intended to be included within 

the scope of the present invention. The present invention is an electronic wing mirror for vehicles 

with an infrared wide-angle camera, to improve driving safety, to be created, which is composed of 

a translucent glass mirror and a liquid display, with the flashing light switch for indicating the 
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direction to be taken or with a control switch when turning the vehicle in a different direction or 

when driving straight ahead with the vehicle, the respective situation behind the vehicle to be 

detected, also an unusual situation is detected and warns the driver of the vehicle by flashing or a 

buzzer accordingly to further improve driving safety. 

[0017] 

The invention thus relates to an electronic vehicle exterior mirror with an electronic wide-angle 

camera for improved safety, comprising a translucent reflective glass mirror (11) which is inserted 

into a wing mirror housing (1) on a left or right side of a vehicle, one at the back of the reflective 

mirror housing (1) mounted liquid crystal display (12), an infrared wide-angle camera (13), a 

detector (14), a light-emitting element (15) and a control circuit (2), wherein the control circuit (2) 

electrically connected to these components is. The camera (13), the detector (14) and the light­

emitting element (15) are mounted in a frame around the exterior mirror housing (1 ). During 

normal operation of the vehicle, the translucent reflecting glass mirror (11) shows the respective 

situation behind the vehicle. The liquid crystal display (12) is energized by the flasher switch (25) 

or the control switch (24) to physically indicate the situation behind the vehicle, whereby the driver 

of the vehicle can directly assess and judge the situation behind his vehicle. 

In addition, if the detector (14) detects an unusual situation, the control circuit (2) will flash or beep 

to alert the driver of the vehicle to these situations. With this embodiment of the invention, the blind 

spot of the outside mirror is eliminated and driving safety is improved. 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

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

CLAIMS DE202010005203 

1. 
An electronic vehicle exterior mirror having an electronic wide-angle camera for enhanced safety, 

comprising: a translucent reflective glass mirror (11) inserted in a wing mirror housing (1) on a left 

or right side of a vehicle; a liquid crystal display (12) mounted on the back surface of the reflecting 

outside mirror case (1 ); a miniature infrared wide-angle camera (13); a detector (14); a first light 

emitting element (15); and a control circuit (2) installed in the interior of the vehicle and electrically 

connected to the liquid crystal display (12), the camera (13), the detector (14) and the first light 

emitting element (15) and next to it with a setting switch (24) and a flashing light switch (25), which 

are usually installed in the interior of the vehicle, characterized in that the infrared wide-angle 

camera (13), the detector (14) and the first light-emitting element (15) in a frame around the 

exterior mirror housing ( 1 ), and that during normal operation of the vehicle, the translucent 

reflective glass mirror (11) functions in the same manner as a conventional side mirror and 

indicates the situation behind the vehicle, and that when turning the vehicle to the left or right or 

when the handlebar the vehicle controls the liquid crystal display (12), the wide-angle infrared 

camera (1 3) and the detector (14) are turned on, and that the translucent reflective glass mirror 

physically indicates the respective situation behind the vehicle to the driver, and that upon 

determining an unusual situation of an object (4) approaching the vehicle within a certain distance 

the first light-emitting element (15) is made to blink with the detector (14). 

2. 
An electronic vehicle exterior mirror comprising an electronic wide-angle camera for enhanced 

safety according to claim 1, characterized in that the control circuit (2) is provided with a single­

chip microprocessor (21) electrically connected to said wide-angle infrared camera (13) and to 

said detector (14), wherein a control station of the single-chip microprocessor (21) is electrically 
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connected to the liquid crystal display (12) and the first light-emitting element (15). 

3. 
An electronic vehicle exterior mirror comprising an electronic wide angle camera for enhanced 

safety according to claim 1, characterized in that the control circuit (2) is also electrically 

connected to a sound emitting element (22) and to a second light emitting element (23), said 

sound emitting element (22) and the second light-emitting element (23) are installed in the interior 

of the vehicle, wherein upon detection of an object unusually approaching the vehicle (4) by 

means of the detector (14) and if this object (4) comes within a certain distance in that the sound 

emitting element (22) and the second light emitting element (23) emit an acoustic signal to alert 

the driver of the vehicle to this situation. 
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(54) Door mirror with a small dead angle 

(57) A door mirror with a small dead angle which 
enables the driver to easily see the areas where the 
right and left front and rear wheels are touching the 
ground that could not been seen so far with the conven­
tional door mirrors due to dead angles, and to easily see 
the horizontal forward direction (if there are oncoming 
cars) on the side of the assistant driver's seat at the time 
of passing another car ahead by manipulating buttons 
on the driver's seat and, then, automatically returns to 
its initial state. The door mirror with a small dead angle 
has a support arm which includes a straight-moving 
drive, a slide plate that slides in the lengthwise direction 

10 
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Yamagata-Gun, Hiroshima-ken (JP) 
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thereof, and a mirror case ( 10) pivoted on the slide plate 
to rotate. The door mirror may be further equipped with 
movable sources of light, may be constructed so as to 
be folded and may contain a fine adjustment mecha­
nism in the mirror case. The door mirror is further 
equipped with a control/electrically moving mechanism 
by which the mirror case is automatically moved up to 
the coordinates that have been set in advance in a CPU 
enabling the driver to see the otherwise dead-angled 
areas, and the mirror case is returned back either man­
ually or automatically. 
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Description 

Technical Field 

The present invention relates to a door mirror with a 5 

small dead angle. More specifically, the invention 
relates to a door mirror with a small dead angle which 
makes it possible to easily see the areas where the right 
and left front and rear wheels are touching the ground 
that could not been seen so far with the conventional 1 o 
door mirrors, and to easily see the horizontal forward 
direction on the side of the assistant driver's seat at the 
time of passing another car ahead by manipulating but­
tons at the driver's seat. 

Background Art 
15 

adjustment is not accomplished, either, to comply with 
the position of the driver's eyes. 

In U.K. and Japan, the cars keep to the left and 
have a steering wheel on the right side of the car. How­
ever, though not all of them, many imported cars manu­
factured in foreign countries still have a steering wheel 
on the left side. When used in Japan, the cars with a 
left-sided steering wheel have a demerit in that difficulty 
is involved in passing another car ahead particularly in 
a facing traffic lane. If the right-side mirror could be 
automatically controlled to a preset position where it 
faces forwards in a horizontal direction and if the hori­
zontal forward view could be seen, then, it is allowed to 
easily confirm the presence of the oncoming cars with-
out risking to move into the right lane to an excess 
degree. It is then made possible for a driver of a car with 
the left-sided steering wheel to safely pass the car 
ahead. With the conventional simply constructed 
remotely-controlled door mirror, however, a lot of time 

A variety of contrivances have heretofore been pro­
posed to decrease dead angles of a door mirror from 
the standpoint of safety. 

Japanese Unexamined Patent Publication No. 
116568/1993 discloses a device for changing the visual 
field of a rearview mirror by turning at least one of either 

20 was needed for adjusting the position, and the door mir­
ror could not be quickly moved to an angle for seeing 
the horizontal forward view in a "one-touch" operation 
and could not be quickly returned back to the initial posi-

the right door mirror or the left door mirror by a required 
angle in a direction in which the dead angle will be elim- 25 

inated based upon a control signal output from a control 
means in response to at least either an on-signal or an 
off-signal from a turn signal lamp switch of a car (or in 
response to an on-signal from a reverse gear detection 
switch). 30 

According to this proposal, the mirror automatically 
returns back to the original position after the use. How­
ever, the door mirror is not allowed to swivel which is not 
capable of coping with a change in the position of the 
eyes when the car is driven by a different driver. 
Besides, when traveling forward, the movement of the 
mirror is triggered by the on-signal of the turn signal 
lamp switch; i.e., the areas of dead angles come into a 
visual field after the turn signal is output. When driving 

35 

into a running lane from a ramp on an express way or 40 

when changing the lane in an ordinary manner, there­
fore, the turn signal is flashed first without seeing the 
rearview inviting a danger in that the car may be struck 
from behind by a succeeding car. Besides, it could hap­
pened that the distances to the succeeding cars were 45 

incorrectly recognized since the visual field obtained in 
this state was different from the visual field obtained at 
an ordinary position. 

Japanese Unexamined Patent Publication No. 
191349/1994 proposes a rearview mirror that eliminates 50 

dead angles, according to which when it is attempted to 
enter into, or come out from, a garage or a parking area, 
the visual field near the rear wheels is maintained by 
moving mirrors that are remotely controlled by electric-
ity, hydraulic pressure or pneumatic pressure. Accord­
ing to this proposal, however, the moving mirrors move 
by only a small amount. Moreover, in the case of a car 
with a right-side steering wheel, it is impossible to watch 
the front left wheel from the driver's seat. Besides, fine 

55 

2 

tion, either. It needs not be pointed out that the same 
holds true even for the cars with the right-sided steering 
wheel when they are used in countries where the traffic 
rule is that keep to the right when you drive. 

In an attempt to provide a wide-view door mirror 
that is very useful in handling the cars in garages and 
parking areas, and in moving the cars back and forth on 
very narrow roads, the present inventors have for­
warded keen study and have arrived at the present 
invention as a result of making such contrivances as 
sliding the door mirror itself along a support arm that 
extends in the direction of width of the car and digitally 
setting the directions in advance. 

Disclosure of the Invention 

The object of the present invention is to provide a 
door mirror with a small dead angle, according to which 
the mirror surface of the door mirror on one side or on 
both sides is automatically moved to an angular position 
that is set in advance when an indoor switch is operated 
by a driver at any time, so that the field which is usually 
within dead angles comes into a visual field temporarily, 
and then the mirror surface automatically returns back. 

Another object of the present invention is to provide 
a door mirror with a small dead angle which makes it 
easier for the drivers of the cars with the left-sided steer­
ing wheel (many of the imported cars are of this type) 
used in Japan or U.K. to pass another car ahead. 

A further object of the present invention is to pro­
vide a door mirror with a small dead angle which ena­
bles the position and angle of the mirror surface to be 
adjusted finely and easily depending upon a change in 
the positions of the eyes when the car is used by a dif­
ferent driver. 

A still further object of the present invention is to 
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provide a door mirror with a small dead angle which is 
held within the amount of protrusion beyond the car 
body of a conventional door mirror, and which can be 
expanded as required and can be stored. 

Yet further object of the present invention is to pro- 5 

vide a door mirror with a small dead angle that is capa-
ble of covering otherwise dead-angled visual fields, 
offering dazzle-proof view to the driver and having mov­
able sources of light that move together with the mirror 
surface. 

According to the present invention, there are pro­
vided: 

A door mirror with a small dead angle characterized 
by having a base plate 2 that also serves as a por­

10 

15 

tion for being mounted on a door, a support arm 4 
pivotally attached to the base plate and being 
allowed to be tilted, a straight-moving screw 
inserted in the support arm 4, a slide plate 8 that 
pivotally engages with the straight-moving screw 5 20 

and slides in the lengthwise direction of the support 
arm 4 along a guide 6, and a mirror case 1 O that is 
pivotally attached to the slide plate 8 in a manner to 
be turned ( claim 1); 
A door mirror with a small dead angle according to 25 

claim 1, wherein the mirror case 1 O and/or the sup-
port arm 4 is provided with one or more movable 
sources L of light that are not dazzling to the driver 
(claim 2); 
A door mirror with a small dead angle which can be 
folded according to claim 1 or 2, wherein the base 
plate 2 comprises a base plate 2A and an auxiliary 
base plate 28 which is pivotally attached to the door 
intimately and in a folding manner, and the support 
arm 4 is pivotally attached to the auxiliary base 
plate 28 (claim 3); 
A door mirror with a small dead angle according to 
any one of claims 1 to 3, wherein the mirror case 1 O 
is a rearview mirror case containing a mechanism 

30 

35 

for finely adjusting a mirror surface 3 longitudinally 40 

and transversely (claim 4); and 
A door mirror with a small dead angle according to 
any one of claims 1 to 4, wherein a CPU stores in 
advance the coordinates (X, a, f3) of the mirror case 
10 to reproduce mirror surface positions P1, P2, P3, 

--- at which visual fields S1, S2, S3, --- that cannot 
be seen at an ordinary mirror surface position due 

45 

Brief Description of the Drawings 

Fig. 1 is a perspective view of a left-side door mirror 
of a car with the right-sided steering wheel enabling 
the front left wheel to be seen according to an 
embodiment; 
Fig. 2 is a perspective view of the left-side door mir­
ror in an intermediate attitude (moving) to enable 
the front left wheel to be seen according to the 
embodiment; 
Fig. 3 is a perspective view of the left-side door mir­
ror in an intermediate attitude (moving) in which a 
mirror case 10 has moved in a horizontal direction 
only according to the embodiment; 
Fig. 4 is a perspective view of the left-side door mir­
ror in a standard state (during the ordinary driving 
condition) set by a driver according to the embodi­
ment; 
Fig. 5 is a sectional view illustrating part of the 
embodiment that corresponds to Fig. 1; 
Fig. 6 is a sectional view illustrating part of the left­
side door mirror according to the embodiment that 
corresponds to Fig. 2; 
Fig. 7 is a sectional view illustrating part of the 
embodiment that corresponds to Fig. 3; 
Fig. 8 is a sectional view illustrating part of the 
embodiment that corresponds to Fig. 4; 
Fig. 9 is a perspective view of a mirror controller; 
Fig. 10 is a wiring diagram of a mirror control sys­
tem; 
Fig. 11 is a block diagram of the mirror control sys­
tem; and 
Fig. 12 is a perspective view illustrating a state 
where the front left wheel 20 is seen by an eye E of 
a driver. 

Description of Embodiment 

The present invention will now be described in 
detail by way of an embodiment. 

Referring to Figs. 1 to 8, reference numeral 1 
denotes a door mirror with a small dead angle according 
to an embodiment of the present invention, 2 denotes a 
base plate, 3 denotes a mirror surface, 4 denotes a sup-
port arm, 5 denotes a straight-moving screw, 6 denotes 
a guide, 8 denotes a slide plate, 10 denotes a mirror 
case, and symbol L denotes movable sources of light. In 
the following description, reference numerals may take 
subscripts like 1 L, SL to represent those related to the 

to dead angles, can be seen by a driver on the 
driver's seat, the mirror case 1 O automatically 
moves up to said coordinates enabling the field to 
be seen when the driver depresses buttons carry­
ing indications of desired visual fields S1, S2, S3, --

50 door mirror of the left side, and 1 R, 3 R to represent 
those related to the door mirror of the right side. 

-, and provision is made of a control function which 
causes the mirror surface to return back to the initial 
position set by the driver when the driver manipu­
lates switches, when a predetermined period of 
time passes, when a car reaches a predetermined 
forwardly travelling speed, or when an ignition key 
is turned off (claim 5). 

55 

3 

The door mirror 1 according to this embodiment is 
basically constituted by a plastic or metallic hollow base 
plate 2 secured by bolts or the like to a front end portion 
of a front door of a car, a support arm 4 which extends 
nearly in the direction of width of the car body from the 
base plate 2 and is pivotally attached to rotate nearly in 
the forwardly and reversely rotating directions of the 
wheel, and a mirror case 1 O which is pivotally attached 
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to nearly the central upper portion of the support arm 4 
to rotate nearly in the directions in which the front 
wheels are directed and is equipped with nighttime illu­
mination lamps L, L. 

The mirror case 1 0 is equipped with a widely known 5 

device for finely adjusting the angle of the mirror sur­
face. A pair of movable sources of light (nighttime illumi­
nation lamps) L, Lare mounted on the upper portions of 
the mirror case in a nonparallel manner to be widened in 
a direction opposite to the mirror surface. Either one of 10 

these nighttime illumination lamps L, L is turned on, that 
does not directly project light to the eyes of the driver 
when small lamps (parking lamps) or head lamps are 
turned on and, besides, when another special switch is 
turned on. They are not turned on at the time of confirm- 15 

ing the oncoming cars (when the mirror case is directed 
to a forward horizontal direction) when the driver is 
attempting to pass another car ahead. Therefore, the 
drivers of the oncoming cars are not dazzled. 

Fig. 10 is a wiring diagram of a mirror control sys- 20 

tern which is roughly constituted by a mirror control unit 
40, drive units 50, 51 inside the right and left mirrors, 
and a mirror controller 30. 

and SWR, a right-and-left change-over switch SWsEL• 
memory operation switches SWMA, SWMs, SWMc, 
SWMo and SWMw. and an indicator LED. The longitudi­
nal and transverse fine adjustment switches SWu and 
SW0 are used to control the angle of y-axis of the mirror 
surfaces 3L and 3R and to control the angle of the a­
axis of the support arms 4L and 4R, the longitudinal and 
transverse fine adjustment switches SWL and SWR are 
used to control the angle of the 5-axis of the mirror sur­
faces 3L and 3R and to control the angle of the {3-axis of 
the mirror cases 10L and 10R, and the right-and-left 
change-over switch SWsEL transmits to the CPU which 
one of the drive units in the right and left mirrors be 
selected to be controlled. The memory operation 
switches are used to store in the CPU the state of the 
drive units in the right and left mirrors, and to reproduce 
from the CPU the state of the drive units of the right and 
left mirrors. 

Fig. 11 is a block diagram illustrating a relationship 
of control in the mirror control system. 

The operation of this embodiment will now be 
described with reference to Fig. 10. 

[1]Operation of the mirror in an ordinary driving condi­
tion. 

When the up-and-down direction adjustment 
switches SWu and SW0 and the right-and-left direction 
adjustment switches SWR and SWL of the mirror con-

The mirror control unit 40 is constituted by a CPU 
(microprocessor), motor drive circuits 101, 102, 103, 25 

104, 105, 107, 108, 109, 110, and a lamp turn-on circuit 
111. The CPU sends drive signals related to turning the 
switches on and off to the motor drive Circuits 101 to 
110, and stores the rotational angles of the motors. 
Upon receiving signals from the CPU, the motor drive 
circuits 1 0 1 to 110 feeds drive voltages to the motors M1 

30 troller 30 are depressed while the IG key switch SW1G is 
being closed, the CPU causes, through the drive circuits 
104, 109, 105 and 110, the y-axis motor M4 or Mg and 
the o-axis motor Ms or M10 to be rotated in the directions 

to M10 of the drive units 50 and 51 in the right and left 
mirrors. Upon receiving a turn-on signal from the CPU 
and being served with the electric power through a light 
switch SWHL, the lamp turn-on circuit 111 supplies a 35 

turn-on voltage to the nighttime illumination lamps of the 
drive units 50 and 51 in the right and left mirrors. 

The drive unit 50 in the left mirror includes a 
straight-moving screw motor Ms, a storing position limit 
switch SW6A and an expanded position limit switch 
SW68 for halting the straight-moving screw motor M6 at 
a predetermined position, an a-axis motor M7 and a {3-
axis motor M8 for turning the mirror case, a y-axis motor 

40 

Mg and a 5-axis motor M10 for finely adjusting the mirror 
surface, limit switches SW7, SW8, SWg and SW10 for 45 

detecting points that serve as references for controlling 
the a-axis, {3-axis, y-axis and 5-axis, and nighttime illu­
mination lamps LLF and LLR· The straight-moving screw 
motor Ms is a DC motor, and other motors M7 , M8 , Mg 
and M10 are step motors. Like the drive unit 50 in the left 50 

mirror, the drive unit 51 in the right mirror includes a 
straight-moving screw motor M1 , expanded position and 
storing position limit switches SW1A and SW18, motors 
M2, M3 , M4 and Ms of the a-axis, {3-axis, y-axis and 5-
axis, limit switches SW2, SW3, SW4 and SWs, and 
nighttime illumination lamps LRF and LRR· 

Fig. 9 shows the appearance of the mirror controller 
30, wherein a front panel 31 includes longitudinal and 
transverse fine adjustment switches SWu, SW0 , SWL 

55 

4 

in which the adjustment switches are depressed in the 
mirror of either side selected by the right-and-left 
change-over switch SWsEL· The CPU converts the rota-
tional angles (deviations from the origins) of the motors 
of when they are no longer driven into pulse counts and 
stores them as return positions set by the driver. The 
origins are those positions where the limit switches 
SW2, SW3, SW4, SWs, SW7, SW8, SWg, and SW10 are 
closed. 

[2] Setting the mirror position again. 

(1) When the IG key switch SW1G is closed from the 
open state, the CPU drives, through the straight­
moving screw drive circuit 101, the right mirror 
straight-moving screw motor Ms toward the return­
ing direction for a predetermined period of time 
(e.g., five seconds). The slide plates BL and BR 
(see Fig. 8) move accompanying the turn of the 
straight-moving screw and come into a halt at a 
return position where the return position limit 
switches SW1A and SWsA are opened. Here, how­
ever, when the switches SW1A and SW6A have 
been opened at a moment when the IG key switch 
SW1G is closed, the slide plates BL and BR do not 
move, as a matter of course. 
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(2) As the IG key switch SW18 is closed, the CPU 
causes, through the drive circuit 107, the step 
motor M7 that drives the a-axis of the left mirror to 
rotate in a direction in which a protrusion T7 (see 
Fig. 8) for detecting the position approaches the 5 

limit switch SW7. Upon detecting the closure of the 
switch SW7, the CPU causes, through the drive cir­
cuit 107, the motor M7 to rotate up to a rotational 
angle that has been stored as a return position in 
the form of a pulse count, so that the direction of the 10 

a-axis of the left mirror returns back to the return 
position set by the driver. Likewise, the 13-axis (Ma, 
108, Ta, SWa), y-axis (Mg, 109, Tg, SWg) and o-axis 
(M10, 110, T10, SW10) of the left mirror and the a.-
axis (M2, 102, T2, SW2), j3-axis (M3, 103, T3, SW3), 15 

y-axis (M4, 104, T 4• SW4) and o-axis (M5, 105, T 5, 

SW5) of the right mirror return to the initial positions 
set by the driver. 

[3] Operation of the mirror in a state of expanded visual 20 

field. 

(1) The switches SWu, SW0 , SWR, and SWL of the 
mirror controller 30 may be depressed in excess of 
the rotational ranges (ranges for finely adjusting the 25 

mirror surface in the mirror case) of the y-axis 24 
and the o-axis 25 (see Fig. 7) that have been set in 
the CPU in advance as pulse counts in a state 
where the right-and-left change-over switch SWsEL 
has been closed toward the side of the left mirror. 30 

Then, the CPU causes, through the straight-moving 
screw drive circuit 101, the straight-moving screw 
motor M5 to be driven toward the expanding direc-
tion for a predetermined period of time (e.g., five 
seconds) and further causes, through the drive cir- 35 

cuits 109 and 110, the y-axis motor Mg and the o-
axis motor M10 to be rotated up to the center of the 
range of rotation. Expansion stands for moving the 
mirror case up to the extreme outer end of the sup-
port arm 4 (see Fig. 8) in order to establish the state 40 

without dead angle. The straight-moving screw 
motor M6 comes into a halt as the circuit is opened 
by the operation of the expansion position limit 
switch SW68 (transfer to the state of an expanded 
visual field). 45 

Thereafter, as the up-and-down direction 
adjustment switches SWu, SW0 and the right-and-
left direction adjustment switches SWR, SWL of the 
mirror controller 30 are depressed, the CPU 
causes, through the drive circuits 109 and 110, the 50 

corresponding y-axis motor Mg and the o-axis motor 
M10 to rotate in the directions in which the buttons 
are depressed. Here, when the buttons are oper­
ated in excess of the above-mentioned range of 
rotation, the CPU causes, through the drive circuits 55 

107 and 108, the a-axis motor M7 and the 13-axis 
motor M8 in the mirror case to be rotated in the 
directions in which the adjustment switches are 
depressed for a period of time in which they are 

5 

kept depressed. It is thus made possible to see any 
objects that are desired to be seen (e.g., area 
where the front left wheel is touching the ground) 
from the driver's seat. In this case, the y-axis motor 
Mg and the o-axis motor M10 are rotated through 
the drive circuits 109 and 11 O up to the center of the 
range of rotation, so that the mirror surface can be 
easily operated next time. The CPU further sends 
to the turn-on circuit 111 a lamp turn-on signal to 
illuminate the area to where the mirror surface is 
faced in comparison with the angle of gaze of the 
driver that has been set in the CPU as a pulse 
count. When the light switch SWHL is closed (during 
the night}, the electric power is supplied to the cir­
cuit 111 and, hence, either the nighttime illumina­
tion lamp LLF or LLR of the corresponding direction 
is turned on. In the foregoing was described the 
operation of the door mirror of the left side. 

Next, when the switch SWsEL is closed to the 
side of the right mirror, the CPU executes the same 
operations as those for the above-mentioned left 
mirror concerning the straight-moving screw motor 
M1• y-axis motor M4, o-axis motor M5, a-axis motor 
M2, .!}-axis motor M3, drive circuits 101, 104, 105, 
102, 103, expansion position limit switch SW18, 

nighttime illumination lamps LRf. LRR• and turn-on 
circuit 111 in response to the operations of the 
switches SWu, SW0 , SWR, and SWL of the mirror 
controller 30. 
(2) When either the right or left mirror is in a state of 
expanded visual field, the CPU causes, through the 
right and left straight-moving screw drive circuits 
101, the straight-moving screw motors M1 and M6 
to be driven in the returning direction for a predeter­
mined period of time (e.g., five seconds) and 
causes, through the drive circuits 102, 107, 103, 
108, 104, 109, 105, 110, the right and left a-axis, 13-
axis, y-axis and o-axis motors M2 , M7 , M3 , Ma, M4 , 

Mg, M5 and M10 to be rotated up to the rotational 
angles (pulse counts) that have been stored as 
return positions set by the driver (return to the ordi­
nary driving condition) (1) when there is no signal 
from the speed sensor SSRv for a preset period of 
time (e.g., one minute), the reverse gear switch 
SWRv of the vehicle has not been set to the reverse 
state, and none of the direction adjustment 
switches SWu, SW0 , SWR, and SWL of the mirror 
controller 30 are depressed, (2) when the vehicle 
speed has exceeded a preset forward speed (the 
reverse gear switch SWRv of the vehicle is not in 
the reverse state, and the speed sensor SSRy is 
detecting a speed of, for example, 1 O Km/h), or (3) 
when the IG key switch SW1G is opened from the 
closed state. Under the ordinary driving condition, 
therefore, the state of expanded visual field of the 
mirror is not established to maintain safe driving. 
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[4] Setting and calling the memory. 

(1) With the IG key switch SW18 being turned on, 
when any one of the memory switches SWMA, 
SWMB, SWMc, and SWMo is depressed within a 5 

predetermined period time (e.g., within 10 seconds) 
after the memory switch SWMw has been 
depressed, the CPU stores the expanded/returned 
state of the right and left mirror slide plates BR, BL 
at that moment and rotational angles (pulse counts) 10 

of the right and left a-axis, {3-axis, y-axis and o-axis 
motors M2, M7, M3 , M8 , M4 , Mg, Ms and M10 
together with the memory switches (memory oper­
ation). 
(2) With the IG key switch SW18 being turned on, 15 

when any one of the memory switches SWMA, 
SWMB, SWMc, and SWMo is depressed, the CPU 
stores the expanded/returned state of the right and 
left mirror slide plates 8R, BL at that moment and 
rotational angles (pulse counts) of the right and left 20 

a-axis, (3-axis, y-axis and o-axis motors M2, M7 , M3 , 

M8, M4, Mg, Ms and M10 as return positions set by 
the driver, turns on the indicator LED that forms a 
pair with a memory switch that is depressed, 
causes, through the straight-moving screw drive cir- 25 

cuit 101, the straight-moving screw motors M1 and 
M6 to be rotated in order to reproduce the 
expanded/returned state of the right and left mirror 
slide plates 8R and 8L that are stored in the mem-
ory together with the switches, and causes, through 30 

the drive circuits 102, 107, 103, 108, 104, 109, 105, 
110, the motors M2, M7, M3, Ma, M4, Mg, Ms and 

the rotational angles (pulse counts) of the a-axis, (3-
axis, y-axis and o-axis of the right and left mirrors 
such that the positions that are mostly desired to be 
seen are reflected on the mirrors (e.g., the memory 
switches SWMA, SWMB, SWMc, and SWMo have 
been so adjusted and stored in the CPU that the 
areas where the front left wheel and front right 
wheeel, front left wheel and rear right wheel, rear 
left wheel and rear right wheel, and rear left wheel 
and front right touching the ground, can be seen on 
the right and left mirrors). Accordingly, the areas 
that are mostly desired to be seen can be easily 
viewed without the need to dare to set the positions. 

5. Electrically powered folding. 

Though not shown in Fig. 10, the mirror can be 
electrically folded by providing the folding mechanism of 
the base plate 2 with an electric motor and by providing 
a switch inside the room. 

The embodiment of the present invention makes it 
possible to accomplish all of the above-mentioned 
objects. 

That is, there is provided a door mirror with a small 
dead angle with which a driver manipulates indoor 
switches as required to automatically move the mirror 
surface of the door mirror of one side or both sides up to 
a predetermined angular position, so that the areas 
which are usually within dead angles are temporarily 
brought into view and then the mirror surface is returned 
back to the initial state. Moreover, the door mirror makes 
it easier to pass another car ahead particularly when 
driving a car with the left-sided steering wheel (many 
imported cars), f.i. in U.K. or in Japan where the traffic 

M10 in order to reproduce the rotational angles 
(pulse counts) of the right and left a-axis, (3-axis, y­

axis and o-axis (operation for calling memory) 
(3) When a memory switch forming a pair with an 
indicator LED that is turned on is depressed in a 
state where the memory is called, the CPU causes, 
through the straight-moving screw drive circuit 101, 

35 rule is that keep to the left when you drive. Furthermore, 
the door mirror with a small dead angle of the present 
invention makes it possible to easily and finely adjust 
the position and angle of the mirror surface depending 

the straight-moving screw motors M1 and M6 to 40 

rotate in order to reproduce the expanded/returned 
state of the right and left mirror slide plates 8R and 
8L that are stored as return positions set by the 
driver at a moment when the operation is assumed 
for calling the memory, and further causes, through 45 

the drive circuits 102, 107, 103, 108, 104, 109, 105, 
110, the motors M2, M7, M3, Ma, M4, Mg, Ms and 
M10 in order to reproduce the rotational angles 
(pulse counts) of the right and left a-axis, (3-axis, y-

axis and o-axis ( operation for resetting the mem- 50 

ory). When either the right mirror or the left mirror is 
in a state of expanded visual field as a result of call-
ing memory, the CPU resets the memory depend-
ing upon any one of the return conditions (1), (2) 
and (3) into the ordinary driving condition men- 55 

tioned in [3]-(2) above. 
(4) When the memory switches SWMA• SWMB• 
SWMc, and SWMo are in an initial state (as when a 
new car is bought), the CPU is storing in advance 

6 

upon a change in the position of the eyes of when the 
car is used by a different driver. The door mirror is con­
fined within the amount of protrusion beyond the car 
body of a conventional door mirror, and can be 
expanded and stored as required. 

Besides, the door mirror of the present invention is 
equipped with movable sources of light that move 
together with the mirror surface and illuminate the areas 
that are so far within dead angles without causing daz-
zle to the driver. Therefore, the driver is allowed to con­
firm the conditions even in the darkness. 

Claims 

1. A door mirror with a small dead angle characterized 
by having a base plate 2 that also serves as a por­
tion for being mounted on a door, a support arm 4 
pivotally attached to the base plate and being 
allowed to be tilted, a straight-moving drive inserted 
in the support arm 4, a slide plate 8 that pivotally 
engages with the straight-moving drive 5 and slides 
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in the lengthwise direction of the support arm 4 
along a guide 6, and a mirror case 1 O that is pivot-
ally attached to the slide plate 8 in a manner to be 
turned. 

5 

2. A door mirror with a small dead angle according to 
claim 1, wherein the mirror case 1 O and/or the sup-
port arm 4 is provided with one or more movable 
sources L of light that are not dazzling to the driver. 

10 

3. A door mirror with a small dead angle which can be 
folded according to claim 1 or 2, wherein the base 
plate 2 comprises a base plate 2A and an auxiliary 
base plate 2B which is pivotally attached to the door 
intimately and in a folding manner, and the support 15 

arm 4 is pivotally attached to the auxiliary base 
plate 2B. 

4. A door mirror with a small dead angle according to 
any one of claims 1 to 3, wherein the mirror case 1 O 20 

is a rearview mirror case containing a mechanism 
for finely adjusting a mirror surface 3 longitudinally 
and transversely. 

5. A door mirror with a small dead angle according to 25 

any one of claims 1 to 4, wherein a CPU stores in 
advance the coordinates (X, a, f3) of the mirror case 
10 to reproduce mirror surface positions P1, P2, P3, 

--- at which visual fields S1, S2, S3, --- that cannot 
be seen at an ordinary mirror surface position due 30 

to dead angles, can be seen by a driver on the 
driver's seat, the mirror case 1 O automatically 
moves up to said coordinates enabling the field to 
be seen when the driver depresses buttons carry-
ing indications of desired visual fields S1, ~. S3, ---. 35 

6. A door mirror with a small dead angle according to 
any one of claims 1 to 5, characterized by a control 
function which causes the mirror surface to return 
back to the initial position set by the driver when the 40 

driver manipulates switches, when a predetermined 
period of time passes, when a car reaches a prede-
termined forwardly travelling speed, or when an 
ignition key is turned off. 

45 

7. A door mirror with a small dead angle according to 
any one of claims 1 to 6, characterized in that the 
straight-moving drive (5) is formed by a screw-drive. 

50 

55 
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Description 

[0001] The present invention relates to a mirror device, 
in particular for automotive vehicle outer rearview mirror 
formed by a plastic material. 

State of the Art 

[0002] Plastic glass is known in prior art to replace nor-

circuit capable of permitting to maintain an acceptable 
and better distributed current density, while optimizing 
and simplifying the construction of said circuit. 

5 Short description of the drawings 

[0006] 

mal silica glasses. For example in EP1412158 a method 10 

is disclosed that allows producing plastic glass in a high 
quality. Typical plastics include optical grade injection 
mouldable material, optical grade polycarbonates, meth­
acrylates ormethacrylate modified polycarbonates. Suit-

Fig. 1 is a schema of a mirror construction in prior art 
Fig. 2 is a solution according the invention 
Fig. 3 is a schema for the process to produce a plastic 
glass for the invention 
Fig. 4 is part of the process in fig. 3 
Fig. show the schematic plastic glass structure 
Fig. 6 shows a part of the process of Fig. 3 
Fig. 7 shows a device for the process 

able materials are obtainable from General Electric, for 15 

instance, plastics sold under the trade designations 
MAKROLON 2207 and LEXAN LSI are particularly suit- Fig. 8 shows the device of Fig. 7 with a mask 

Fig. 9-1 O shows examples of the heater solution able in processes. Also, it is necessary to provide optical 
quality polished mould surfaces to maintain the optical 
properties of the finished part. 20 Description of the invention 
[0003] A conventional rear view mirror for a vehicle 
comprises as schematically shown in Fig.1 separate 
parts for heating of the mirror glass and for fixing the 
mirror glass on a backing plate. It is also known in prior 
art that the heating device is not a separate part as a 
heating foil but directly layered on the mirror glass. For 
example the heating circuits of conventional mirror bod-
ies of outer rearview mirrors for automotive vehicles are 
achieved by depositing resistive ink on a Mylar layer. 
Said deposition is generally obtained by screen printing. 

Specifically, the heating circuit is typically obtained by 
depositing a metal alloy on the back face of the mirror. 
In the EP 0677434 a solution is proposed that heats the 
mirror with a resistive metal layer. This layer is sputtered 
on the mirror glass and contacted by electrodes separat­
ed by isolating layer in between. The electrodes are con­
nected at one side of the mirror, a solution that uses a 
two-way connector for the power supply of the circuit and 
thus eases the associated electric bundle. 
[0004] It is the objective of the invention to ease a rear 
view mirror for a vehicle by combining parts and to opti­
mize the use of a plastic glass replacing a silica glass. 
In automotive use plastic glass is advantageous for the 
weight of the glass is much lower than the weight of silica 
glass. 
Especially the fact that plastic glass does not split reduce 
injury risk of passengers and pedestrians. Another ad­
vantage of the plastic glass is that all fixation means are 
produced in one moulding step and the use of a conven­
tional backing plate is avoided. 
[0005] Another advantage is that the light weighting 
material of plastic glass allows the use of heating means 
with an additional thin metal layer. 
The very good accuracy of the radius different to mineral 
mirrors allows to reduce the volume of the mirror and the 
needed material. 
It is an object of the present invention to provide a mirror 
for automotive vehicle rearview mirror having an electric 

[0007] Fig. 1 shows a typical design of a rear view mir­
ror. 1. The mirror housing is built by a cover member 1 0, 
an internal housing part 8 and a bezel member 3. The 

25 housing is connected to a bracket part 9 and fixed at the 
vehicles contour. The reflective element is installed in 
the housing. A mirror glass 2 is attached to a heating 
device 4. This heating device is normally a foil comprising 
heating wires and prepared to be glued either on the mir-

30 ror glass 2 and on the backing plate 5. The heating ele­

ment foil has normally a second objective to protect the 
mirror to split. The backing plate 5 is a moulded plastic 
element that is prepared to support the mirror 2 and to 
fix the glass and the heater on top of a motor actuator 7. 

35 The motor actuator for the adaptation of mirror view is 
fixed by clips.6 on the backing plate 5. 
[0008] Fig. 2 shows a schematic view of a rear view 
mirror 1 with a housing 1 O and 8 and 3. In the housing a 
plastic mirror 22 is installed. The plastic mirror 22 is pro-

40 duced with the clips 6 used to connect the mirror to the 
actuator 7. The heating layer is directly deposited to the 
plastic material. 
[0009] A rear view mirror according this inventional 
structure does replace backing plate, heating foil and 

45 glass mirror by a single coated plastic glass mirror. 
[001 OJ Fig. 3 describes the schematic process to pro­
duce a plastic glass mirror. The fist step 31 of moulding 
the plastic glass is described on prior art EP1412158. 
The plastic glass is moulded with a first surface with op-

50 tical quality and a second surface that comprises the clips 
for the actuator and the ribs and taps for contacting the 
heater. 
Plastic mirror fixing clips are optimised for several glass 
drive actuators 7. For some designs additional springs 

55 are used. This means that the fixing clips and spring po­
sitions must be optimized for each type of glass actuator. 
If the pressure onto the fixing clips is too high, it is pos­
sible, that visible distortion occurs onto the mirror surface. 
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If the pressure is too low or if slackness of the glass drive 
rim exists between the spring and the clip, the plastic 
glass mirror and the resulting image will vibrate. 
[0011] In the rim area of the moulded plastic mirror a 
distortion occurred due to cooling effects caused by the 
temperature difference between the mould (11 0 C0

) and 
the injected plastic material (280 C0

). 

This difference lead to a rapid cooling of the thin (2mm -
3 mm) plastic mirror and thus to an area with decreasing 
thickness within 3 to 4 mm from the rim around the plastic 
mirror shape. 
To solve the problem, a frame structure in the moulding 
tool is added to the rear rim surface. This resulted into a 
higher volume of hot plastic material in this area during 
injection, which cools down more slowly. 
With a 1 .5 mm frame the distortion can be eliminated. 
One preferred embodiment uses a .frame structure thick­
ness has been extended from 1 .5 mm to a width of 2.2 
mm. 
[0012] An additional technical challenge is to avoid dis­
tortion on the plastic glass surfaces originated by ejection 
pins. A distortion occurred in the mirror image at areas, 
where the ejection pins are located to eject the part out 
of the mould. To overcome these problems the diameter 
of the ejection pins must have a minimum diameter size 
of around 12 mm. 
[0013] In the moulding step 31 also the contact noses 
for the heater contacts are moulded. The noses or ribs 
are designed in a way they can be easily contacted with 
a plug and do not break during the process. The design 
of the contact can be done in any way a person skilled 
in the art would do. 
The plastic glass substrates are cleaned and controlled 
after the moulding step 31. Additional ultra sonic activa­
tion step, an IR heating step and a final drying step can 
be done if necessary. 
[0014] After the step 31 of moulding the plastic glass 
substrate undergoes the metallization steps to apply the 
reflective layer and for the heated mirror the electrical 
resistive layer. 
[0015] Fig. 4 shows schematically a metallization proc­
ess line 41. The plastic glass substrates are fixed in a 
support drum with the first optical "flat" surface without 
any rib, clip, etc at the inside diameter of the drum. The 
whole line works in a batch mode. In the first process 
station 43 the support drum with the mirror substrates is 
loaded. In the following stations plasma for a plasma va­
pour deposition process 44 is activated and the layers 
are applied. The metallization of the reflective layer is an 
AL Ti layer with a reflectivity of around 60%. 
[0016] The next metallization steps are described later 
on for they are only necessary ifa heater is required. The 
mirrors are unloaded in station 45. After the metallization 
line the next steps 33 and 34 are the hard coating of the 
mirror. 
The hard coating process is first a flow coating process 
and than a spray coating process. The plastic glass is 
ready after the last step 35 which is a healing process. 

[0017] Fig 6 shows a schematic class 1 00 clean room 
with the steps to apply hard coating on the surfaces of 
the metallised mirror. 
The mirrors are supplied to the automatic line. After an 

5 ultrasonic cleaning 61, the mirrors are rinsed in water 
also under ultrasonic waves 62. In the next step 63 dem­
ineralised water and ultrasonic waves are used to finalize 
the cleaning steps. In Step 64 the mirrors are dried in 
infrared drying step and cooled down in step 65. Step 66 

10 comprises a dipping in a bath of hard coating material. 
The material is in a preferred embodiment Silicone Hard 
Coat SHC 5020 GE Bayer. The material is solved in lsob­
utanol. The material is specified to by used on cast or 
moulded plastic articles. The silicon hard coating does 

15 not need a primer and has a good clarity. 
Another material for the hard coating is GE587B with a 
good adhesion on the plastic material but also on the 
alloy. The material can be used in dip and spray coating 
processes. 

20 The 1st layer of hard coat has a thickness of - 4 µm to 5 
µm. The surface of the first dipped hard coat layer is very 
smooth. The roughness is much smaller than wave­
lengths of visible light. Therefore a defined reflexion is 
possible. This would lead to interference colours, espe-

25 cially with monochromatic light. 
[0018] The dip coating results in a homogenous film 
of 4-5 micrometer under the condition the mirrors are 
extracted by a constant extraction speed from 3 to 5 
mm/s. To finalize the hard coating an additional spraying 

30 step 68 must be applied. This is necessary for the mirror 

would show effects by interfering rays and diffraction phe­
nomenon. To eliminate interference, a second and a third 
hard coat application step could be required. 
The flash off time before spaying is in area of 1 O - 40 s. 

35 This second and third hard coat layer is sprayed by main­
taining of temperature, drop size, viscosity and further 
parameters. As a result, the surface has a defined rough­
ness that reduces interference by reflecting the light to 
different directions.This second layer has a thickness of 

40 2 µm to 3 µm .. 
To avoid all negative effects a hard coat layer thickness 
of 6 - 1 O µmis required The resulting surface resolves 
the interference problem. 
The spray out speed is in area 1 00 - 200 mm/s 

45 The plastic mirror is cured in a oven at around 130 degree 
Celsius for 30 to 45 minutes. 
The mirrors are than exported from clean room for further 
use. 
[0019] Using the hard coat results in that the image on 

50 the mirror shows distortion in the rim area. The width of 
the distortion is up to 5 mm. The reason is the surface 
tension of the liquid hard coat material, which leads to 
an increase of thickness at the end / rim of the surface 
( edge effect). 

55 To eliminate the problem adaptation of the hard coat's 
surface energy to that of the mirror's surface could be 
done. One way to overcome the problem is to increase 
the edge radius along the rim of the mirror shape to an 

3 
Motherson Innovations v. Magna Mirrors 

Motherson Exhibit 1007, Page 393



5 EP 2 112 022 A1 6 

value of the edge radius of more than 0.6 mm 

One of these layers could be used a coloured hard coat 
in order to simulate interferential mineral mirror. 
[0020] Fig. 5 shows a schematic plastic glass mirror 
with all layers. The plastic glass material 50 is coated at 
the first surface by metal layer TiAI as reflective layer. 
On the second surface the heating metallization 52 is 

coated. The heating layer 52 is contacted by electrodes 
53 via pins 54. The whole structure is overlaid by a hard 
coating layer 55. 
[0021] For plastic mirror that should be heated for de­
icing the metallization process is amended by several 
steps. In Fig. 7 a sketched example of a transport support 

is described. A support drum 71 includes bars 72 as sup­
port to fix mirror substrate and mirror PVD templates 
73The mirrors are installed and fixed in the template 73 
in a way that the reflective mirror layer is facing inwards 
and the surface of the substrate including the clips and 
contact structures are facing outwardly of the drum. The 

template or holder 73 has a structure so that the metal 
layers of the reflecting surface and the metal layer of the 
heating surface are separated by a defined leak. After 
the metallization of the reflecting layer with Al Ti, another 
target is used outside the drum to metallize the heating 

laying. The same alloy Al - Ti in percentage can be used 
for the both side. The resistance of the alloy is with less 
than 100 micro Ohm cm very low. The thickness of an 
optimal heating alloy layer could support the heating so 
that enough current could flow. But the thickness is lim­

ited by the adhesion of the layer on the plastic material. 

In a preferred embodimentthe thickness of the alloy layer 
is between 0,07 to 0,09 micrometer. 
[0022] In a next process step a template as seen in 
Fig. 8 covers the surface of the coated surface. Only the 
spaces the electrodes and the contacts are free. The 
electrodes are deposited in a next PVD process step us­

ing Cu as conductive drain. 
In order to get the best homogeneity of the current lines 
two separated copper bus bars are deposited in a struc­
ture as explained in the examples of figures 9 to 11. 
For adaptation of contact positions to current series con­
tact alignment, the design of the heating layer needs to 

be optimized. 
The location of the contacts is targeted to be at the car's 
side of the mirrorshape, both"+" and"-" on the same side. 
Tests showed, that heater design with the shape of an 
"U" will cause a high current at the turn area of the U. 
Since current density is oriented along the lowest resist­

ance between the contacts / drains, the highest value 
occurs at the inner radius of the U-turn, where the short­

est distance between the contact areas exists. Therefore 
the risk of a burn through or a hot-spot preferably exists 
in that region. A bigger radius would solve the hot spot 
issue, but could cause a big non heated gap. Heater U­

design requires a 4 x higher thickness of the layer, due 
to longer distance between "+" and"-". Increasing the 
thickness of the heater layer is not feasible because the 
deposition rate is too low and the batch time would in-

crease by factor 4.The adhesion between the plastic sub­

strate and the NiTi heater alloy and also between the 
copper drain bar and the NiTi heater alloy will decrease. 
[0023) Figure 9 shows a mirror device 22 for an auto-

s motive vehicle outer rearview mirror (not shown) 

equipped with a defrosting function. Said device 22 com­
prises a substrate 11 O of plastic material which is sub­

stantially plane or slightly curved for improved viewing 
angle. The external surface of substrate 11 O is reflecting 

10 in a mirror-like manner and covers a thin heating resistive 

layer 111 of heat conducting alloy, for example nickel­
and titanium-based. The resistive layer 111 is connected 

to a copper-made supply circuit comprising two elec­

trodes 112 and 114 forming"+" and"-" connection points, 
15 respectively. Said electrodes 112 and 114 are connected 

through a two-way connector 115 to an external power 
supply (not shown), the current of which comes for ex­
ample from the battery of the vehicle. The electrodes are 
locally insulated from the heating resistive layer 111 

20 through an insulating material 120. 

[0024) According to this embodiment, the heating re­
sistive layer 111 is in the form of an elongated C with 
flattened legs, the ends 116 and 117 of said legs being 
in the immediate vicinity of each other and carrying elec-

25 trodes 112 and 114, respectively. Thus, it is possible to 
connect the electrodes to a two-way electric bundle 115, 

which is much simpler to install than the prior art bundles. 
Moreover, the current intensity is well distributed to pre­
serve the circuit reliability. Specifically, this allows main-

30 taining a current density in the curved portion which is 

higher than that of the straight portion but lower than that 
of the connection electrodes. 
[0025) Figure 1 O shows an alternative embodiment, 
wherein the heating resistive layer 11 O occupies sub-

35 stantially the entire surface of the substrate 110, except 

for two thin peripheral strips defining the two electrodes 

112 and 114. Specifically, a first strip 112 extends along 
one lateral edge 111 a of the heating resistive layer 111 
so as to form the first I-shaped electrode 112, and a sec-

40 and strip extends along a longitudinal edge 111 b and the 

other lateral edge 11 cso asto form the second L-shaped 
electrode 114. An insulating material 120 is also provided 

between the electrodes and the heating resistive layer 
111. Alternatively to the method to apply isolating mate-

45 rial the heating alloy can be vaporized with a laser beam. 

The resulting gap shows the surface of the plastic sub­
strate and is isolating electrodes and heating alloy. 
[0026) Figure 11 shows another alternative embodi­

ment, wherein the heating resistive layer 111 is in the 
50 form of a U with legs close to one another, the ends 118 

and 119 of said legs being located in the immediate vi­
cinity of each other and carrying electrodes 112 and 114, 
respectively. 
[0027) Advantageously, the reflective layer is disposed 

55 above the heating resistive layer or is formed by the latter. 

[0028) It goes without saying that the detailed descrip­
tion of the subject matter of the invention, as given by 
way of illustrations only, is in no way limiting, technical 
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equivalents falling within the scope of the present inven-
tion, as well. 

Claims 

1. A rear view mirror (1 ), comprising a housing (1 0, 8,3) 
an motor actuator (7) and a reflective element (5), 
wherein the reflective element (5) is a plastic material 
substrate (50) with a first surface coated with at least 
a reflective layer (51) and a second surface with at 
least a set of molded fixing elements (6) to be fixed 
at the motor actuator. 

2. A rear view mirror (1) according claim 1 wherein the 
edge radius along the rim of the mirror shape has an 
value of more than 0.6 mm. 

3. A rear view mirror (1) according claim 1 wherein the 
plastic material substrate (50) is molded in tool which 
has a deepened frame along the rim of the mirror 
substrate shape. 

4. A rear view mirror (1 ), according claim 1 wherein the 
reflective layer is a Al Ti layer. 

5. A rear view mirror (1 ), according claim 1 wherein the 
reflective element (50) is protected by a hard coat 
applying in first and a second layer of the same hard 
coat material avoiding light wave interference ef-
fects. 

6. A rear view mirror (1 ), according claim 1 wherein the 
hard coat process includes a slow extraction of the 
hard coat dip bath following a specific speed adapted 
to each shape of mirror. 

7. A rear view mirror (1 ), according claim 1 wherein the 
second surface is coated with a heating resistive al-
loy of Ti - Al or Ni - Ti. 

8. A rear view mirror according claim 7 with a plurality 
of spaced apart electrodes (112, 114) attached to 
the heating resistive layer, said electrodes (112, 114) 
being adapted to induce a current through the heat-
ing resistive layer between, wherein the electrodes 
(112, 114) are located on a same side of the sub-
strate ( 11 0) and are disposed in the immediate vi-
cinity of each other. 

9. A rear view mirror according claim 7 characterized 
in that it comprises two electrodes (112, 114) pro-
vided in the form of strips of electrically conducting 
material, for example copper-based, and the heating 
resistive layer (111) is formed of a metal alloy, the 
electrodes being electrically insulated from the heat-
ing resistive layer by an insulating mean (120). 
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Amended claims in accordance with Rule 137(2) 
EPC. 

1. A rear view mirror (1) comprising a housing (1 0, 
8, 3) an motor actuator (7) and a reflective element 
(5), characterized in that the reflective element (5) 
is a plastic material substrate (50) with a first surface 
coated with at least a reflective layer (51) and a sec­
ond surface with at least a set of molded fixing ele­
ments (6) to be fixed at the motor actuator and mold­
ed contact noses for heater contacts. 

2. A rear view mirror (1) according claim 1 wherein 
the edge radius along the rim of the mirror shape 
has an value of more than 0.6 mm. 

3. A rear view mirror (1) according claim 1 wherein 
the plastic material substrate (50) has a frame area 
along the rim of the mirror substrate shape with in­
crease thickness .. 

4. A rear view mirror (1 ), according claim 1 wherein 
the reflective layer is a Al Ti layer. 

5. A rear view mirror (1 ), according claim 1 wherein 
the reflective element (50) has a protection hard coat 
layer with a first and a second layer of the same hard 
coat material , the first layer deposited by a dipping 
process, the second layer applied by a spaying proc­
ess .. 

6. A rear view mirror (1 ), according claim 5 wherein 
the first hard coat layer is smooth with a roughness 
smaller than wavelengths of visible light. 

7. A rear view mirror (1 ), according claim 1 wherein 
the second surface is coated with a heating resistive 
alloy of Ti - m Al or No Ti. 

8. A rear view mirror according claim 7 with a plurality 
of spaced apart electrodes (112, 114) attached to 
the heating resistive layer, said electrodes (112, 
11A) being adapted to induce a current through the 
heating resistive layer between, wherein the elec­
trodes (112, 114) are located on a same side of the 
substrate (110) and are disposed on one side of the 
mirror substrate. 

9. A rear view mirror according claim 7 
characterized in that it comprises two electrodes 
(112, 114)provided in the form of strips of electrically 
conducting material, for example copper-based, and 
the heating resistive layer (111) is formed of a metal 
alloy, the electrodes being locally electrically insu­
lated from the heating resistive layer by an insulating 
mean (120). 
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Beschreibung 

[0001] Die Erfindung betrifft eine AuBenruckblickspie­
gelanordnung fur ein Kraftfahrzeug gema.B dem Ober­
begriff des Anspruchs 1 . 
[0002] Eine AuBenruckblickspiegelanordnung fur ein 
Kraftfahrzeug besteht im Wesentlichen aus einem zur 
kraftfahrzeugseitigen Anordnung vorgesehenen Spie­
gelfuB und einem an dem SpiegelfuB angeordneten, ein 
Spiegelglas beherbergenden Spiegelkopf. 
[0003] Durch DE 1 755 577 B ist eine AuBenruckblick­
spiegelanordnung fur ein Kraftfahrzeug mit einem durch 
Befestigung an der Karosserie eines Kraftfahrzeugs zur 
kraftfahrzeugseitigen Anordnung vorgesehenen Spie­
gelfuB und einem daran angeordneten, das Spiegelglas 
tragenden Spiegelkopf bekannt. Das Spiegelglas ist un­
verstellbar fest vom Spiegelkopf beherbergt. SpiegelfuB 
und Spiegelkopf sind vermittels eines Kugelgelenks ge­
lenkig miteinander verbunden, so dass der Spiegelkopf 
mit dem von und gegenuber diesem unbeweglich beher­
bergten Spiegelglas in einer gewunschten, vom Fahrer 
des Kraftfahrzeugs individuell einstellbaren, beispiels­
weise von KtirpergrtiBe und Sitzposition des Fahrers ab­
hangigen Verstelllage gegenuber dem SpiegelfuB ein­
stellbar ist. Daruber h inaus ist der vermittels des Kugel­
gelenks am SpiegelfuB gelenkig angeordnete Spiegel­
kopf gegenuber dem SpiegelfuB aus einer Betriebsstel­
lung in eine Abklappstellung und umgekehrt ver­
schwenkbar. Die Vornahme der Einstellung derindividu­
ellen Verstelllage ebenso wie die Vornahme des Ver­
schwenkens des Spiegelkopfs aus der Betriebs- in die 
Anklappstellung und umgekehrt ist dabei von Hand vor­
gesehen, indem der Spiegelkopf von auBerhalb des 
Kraftfahrzeugs odervom Kraftfahrzeuginnenraum durch 
ein getiffnetes Seitenfenster hindurch gegriffen und in 
die gewunschte Position verbracht wird. 
[0004] Durch DE 1 815 368 B ist eine AuBenruckblick­
spiegelanordnung fur ein Kraftfahrzeug mit einem Spie­
gelfuB und einem ein Spiegelglastragenden Spiegelkopf 
bekannt. Bei diesem sind der Spiegelkopf und der Spie­
gelfuB starr und ungelenkig fest miteinanderverbunden. 
Ebenso ist das Spiegelglas unverstellbar fest vom Spie­
gelkopf beherbergt. Um eine Einstellung einer individu­
ellen Verstelllage vornehmen zu ktinnen, ist ein Kugel­
gelenkzurgelenkigen karosserieseitigen Anordnung des 
SpiegelfuBes vorgesehen. Zur Vornahme einer Einstel­
lung einer individuellen Verstelllage des SpiegelfuBes 
mit dem an diesem starr angeordneten Spiegelkopf und 
dem von und gegenuber diesem unbeweglich beher­
bergten Spiegelglas ist ein vom Kraftfahrzeuginnenraum 
aus betatigbarer Verstellhebel vorgesehen, der vermit­
tels eines Gestanges zur Obertragung der Bewegung 
des Verstellhebels auf den SpiegelfuB mit diesem ver­
bunden ist. 
[0005] Durch DE 41 41 657 A 1 ist daruber hinaus eine 
AuBenruckblickspiegelanordnung fur ein Kraftfahrzeug 
bekannt, bei der ein das Spiegelglas fest und unverstell­
bar gegenuber diesem tragender Spiegelkopf vermittels 

eines Kugelgelenks gelenkig an einem SpiegelfuB befe­
stigt ist. Eine spiegelkopfseitige Partie des Kugelgelenks 
wird von dem Spiegelkopf umfasst. Bei dieser AuBen­
ruckblickspiegelanordnung ist die Vornahme der Einstel-

5 lung der individuellen Verstelllage ebenso wie die Vor­
nahme des Verschwenkens des Spiegelkopfs aus der 
Betriebs- in die Anklappstellung und umgekehrt von 
Hand vorgesehen, indem der Spiegelkopf von auBerhalb 
des Kraftfahrzeugs oder vom Kraftfahrzeuginnenraum 

10 durch ein getiffnetes Seitenfenster hindurch gegriffen 
und in die gewunschte Position verbracht wird. 
[0006] Durch DE 196 01 429 C2 ist eine AuBenruck­
blickspiegelanordnung fur ein Kraftfahrzeug bekannt, bei 
derein das Spiegelglas fest und unverstellbar gegenuber 

15 diesem tragender Spiegelkopf gelenkig an einem Spie­
gelfuB befestigt ist. Der SpiegelfuB ist als ein zur gelen­
kigen karosserieseitigen Anordnung um eine erste Ge­
lenkachse vorgesehener Bugel ausgefuhrt. Um diese er­
ste Gelenkachse kann der SpiegelfuB aus einer Betriebs-

20 in eine Anklappstellung und umgekehrt verschwenkt 
werden. Am freien Ende des Bugels ist der Spiegelkopf, 
der im Wesentlichen nur aus dem Spiegelglas und einem 
Verbindungsmittel zur gelenkigen Befestigung am freien 
Ende des Bugels besteht, um eine zweite Gelenkachse 

25 gelenkig angeordnet. Das Verbindungsmittel ist so aus­
gefuhrt, dass der Spiegelkopf gegenuber dem Bugel um 
die zweite Gelenkachse verschwenkbarist. Die erste und 
zweite Gelenkachse sind dabei weder parallel, noch 
schneiden sie sich. Zur Vornahme einer Einstellung einer 

30 individuellen Verstelllage des Spiegelglases kann der 
SpiegelfuB um die erste Gelenkachse gegenuberder Ka­
rosserie des Kraftfahrzeugs und der Spiegelkopf um die 
zweite Gelenkachse gegenuber dem SpiegelfuB ver­
schwenkt werden. Auch hier erfolgt die Vornahme der 

35 Einstellung der individuellen Verstelllage ebenso wie die 
Vornahme des Verschwenkens des Spiegelkopfs aus 
der Betriebs- in die Anklappstellung und umgekehrt von 
Hand, indem der Spiegelkopf von auBerhalb des Kraft­
fahrzeugs oder vom Kraftfahrzeuginnenraum durch ein 

40 getiffnetes Seitenfenster hindurch gegriffen und in die 
gewunschte Position verbracht wird. 
[0007] Nachteilig an diesen bekannten AuBenruck­
blickspiegelanordnungen ist, dass sie weder den heuti­
gen Anspruchen an Komfort, noch den heutigen Sicher-

45 heitsanforderungen entsprechen. Bezuglich der heuti­
gen Anspruche an Komfort sei auf die Vornahme der 
Einstellung der individuellen Verstelllage sowie die Vor­
nahme des Verschwenkens aus der Betriebs- in die An­
klappstellung und umgekehrt verwiesen, die heutzutage 

50 nicht mehrvon Hand akzeptabel ist. Im Hinblick auf Korn­
fort sei daruber hinaus auf eine Umfeldbeleuchtung ver­
wiesen, welche zumindest bei geoffneter Fahrzeugtur ei­
ne Beleuchtung des Bodens neben dem Kraftfahrzeug 
bei Dunkelheit vorsieht, die heutzutage geme durch Un-

55 terbringung von Ausstiegsleuchten im Spiegelkopf ver­
wirklicht wird. Die heutigen Sicherheitsanforderungen 
von AuBenruckblickspiegelanordnungen sehen bei­
spielsweise vor, dass ein vermittels einer AuBenruck-
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blickspiegelanordnung einsehbarer Bereichs der Fahr­
zeugumgebung frei von einer Beeintrachtigung durch Vi­
brationen des Spiegelglases sein muss, sei es hervor­
gerufen durch Fahrtwind, Fahrbahnunebenheiten oder 
Antriebsstrang, und dass ein ausreichender Schutz an­
derer Verkehrsteilnehmer gewahrleistet sein muss, ins­
besondere durch ein zuverlassiges Beiklappen des Spie­
gelkopfs sowohl in als auch entgegen der Fahrtrichtung 
bei Einwirkung einer auBeren Kraft auf den Spiegelkopf. 
Dabei durfen die starr am Kraftfahrzeug verbleibenden 
Teile durch gesetzliche Anforderungen vorgegebene zu­
lassige Mindestkantenradien nicht unterschreiten. Die 
Weiterentwicklung der gesetzlichen Anforderungen be­
trifft auBerdem auch Sichtbarkeitsanforderungen fur 
Lichtfunktionen von Kraftfahrzeugen, beispielsweise ei­
ner Wiederholblinklichtfunktion, die zum Teil nur durch 
Unterbringung beispielsweise von Wiederholblinkleuch­
ten im AuBenruckblickspiegel erfullt werden konnen. Um 
den heutigen Anspruchen nachzukommen, sind moder­
ne AuBenruckblickspiegelanordnungen fur Kraftfahrzeu­
ge bekannt, die aus einem zur kraftfahrzeugseitigen An­
ordnung vorgesehenen SpiegelfuB und einem an diesem 
um eine Gelenkachse verschwenkbar angeordneten 
Spiegelkopf mit einem gegenuber dem Spiegelkopf um 
zwei Schwenkachsen verstellbar angeordneten Spiegel­
glas bestehen. 
[0008] Der SpiegelfuB einer solchen AuBenruckblick­
spiegelanordnung umfasst einen Stander, der mit sei­
nem ersten Ende zur kraftfahrzeugseitigen Befestigung 
und an seinem zweiten Ende zur gelenkigen Verbindung 
mit dem Spiegelkopf vorgesehen ist. Der Stander kann 
mittels einer SpiegelfuBabdeckung verkleidet sein. 
[0009] Der Spiegelkopf umfasst ein AuBenruckblick­
spiegelgehause, welches unter anderem einen dem 
SpiegelfuB zugeordneten und mit diesem gelenkig ver­
bundenen Grundtrager beherbergt, einen solchen um­
fasst, oder von einem solchen umfasst wird 

Stander und Grundtrager bilden die tragenden Teile der 

[001 0] AuBenruckblickspiegelanordnung. Sie konnen 
als Druckgussteile beispielsweise aus demselben Werk­
stoff hergestellt sein. 
[0011] Der Spiegelkopf ist gegenuber dem SpiegelfuB 
um die Gelenkachse aus einer Betriebsstellung in eine 
Anklappstellung und umgekehrt verschwenkbar. Das 
Verschwenken des Spiegelkopfs gegenuber dem Spie­
gelfuB aus der Betriebsstellung in die Anklappstellung 
und umgekehrt um die Gelenkachse kann je nach Aus­
stattung eines Kraftfahrzeugs handbetrieben oder elek­
tromotorisch betrieben erfolgen. 
[0012] Unabhangig davon, ob ein handbetriebenes 
oder ein elektromotorisch betriebenes Verschwenken 
vorgesehen ist, muss ein Beiklappen des Spiegelkopfs 
bei auBerer Krafteinwirkung sichergestellt werden. Das 
Beiklappen muss hierbei sowohl in, als auch entgegen 
der Fahrtrichtung des Kraftfahrzeugs sichergestellt sein. 
Zu einer au Beren Krafteinwirkung kann es beispielswei-

se durch einen Kontakt mit einem anderen Verkehrsteil­
nehmer oder mit einem Objekt kommen. 
[0013] Durch EP 1 755 923 B1 ist ein Verschwenkan­
trieb fur eine AuBenruckblickspiegelanordnung eines 

5 Kraftfahrzeugs bekannt. Der Verschwenkantrieb um­
fasst ein erstes Tei!, der um eine Gelenkachse ver­
schwenkbar mit einem zweiten Tei! verbunden ist. Der 
Verschwenkantrieb umfasst daruber hinaus einen elek­
trischen Antrieb zum elektromotorisch betatigten Ver-

10 schwenken derTeile relativ zueinander. DerVerschwen­
kantrieb umfasst auBerdem eine Kupplung zwischen 
dem ersten und dem zweiten Tei I. Bei auBerer Kraftein­
wirkung hebt die Kupplung eine zum elektromotorisch 
betatigten Verschwenken der beiden Teile relativ zuein-

15 ander erforderliche drehmomentschlussige Kopplung 
des elektrischen Antriebs mit den beiden Teilen auf, so 
dass die beiden Teile handbetrieben verschwenkt wer­
den konnen. Bei erneutem elektromotorischen Antrieb 
stellt die Kupplung die drehmomentschlussige Kopplung 

20 wieder her, so dass die beiden Teile wieder elektromo­
torisch betrieben verschwenkt werden konnen. Die 
Kupplung stellt so ein Beiklappen eines Spiegelkopfs in 
und entgegen der Fahrtrichtung eines Kraftfahrzeugs 
durch auBere Krafteinwirkung sicher, ohne den elektri-

25 schen Antrieb zu beschadigen. Jeweils eines der beiden 
Teile des Verschwenkantriebs kann mitdem Spiegelkopf 
einer AuBenruckblickspiegelanordnung, vorzugsweise 
mit dessen Grundtrager, das andere mit dem SpiegelfuB 
einer AuBenruckblickspiegelanordnung, vorzugsweise 

30 mit dessen Stander, verbunden werden. Die Gelenkach­
se des Verschwenkantriebs entspricht dabei der Gelenk­
achse der gelenkigen Verbindung zwischen Spiegelkopf 
und SpiegelfuB. 
[0014] Das AuBenruckblickspiegelgehause weist auf 

35 seiner in Betriebsstellung der Fahrtrichtung des Kraft­
fahrzeugs abgewandten Ruckseite eine Offnung auf, 
durch welche hindurch das Spiegelglas sichtbar ist und 
in welcher das Spiegelglas gegenuber dem Spiegelkopf 
um die beiden Schwenkachsen verstellbar angeordnet 

40 ist. Um eine Verstellbarkeit des Spiegelglases zu ge­
wahrleisten, ist allseitig zwischen Spiegelglas und den 
die Offnung umgebenden Wandungen des AuBenruck­
blickspiegelgehauses ein Abstand eingehalten, so dass 
sich um das Spiegelglas umlaufend ein Spalt zu den die 

45 Offnung umgebenden Wandungen des AuBenruckblick­
spiegelgehauses ergibt. 
[0015] Auf dem Grundtrager kann eine beispielsweise 
elektromotorisch betatigbare Verstellanordnung fur ein 
Spiegelglas angeordnet sein. Die Verstellanordnung 

50 wirkt auf eine um die zwei verschiedenen und nicht par­
allel zueinander verlaufenden, beispielsweise einander 
schneidenden oder windschief zueinander angeordne­
ten Schwenkachsen gegenuber dem Spiegelkopf ver­
stellbar am Grundtrager angeordnete Tragerplatte ein, 

55 auf der das Spiegelglas befestigt ist. Beispielsweise kann 
das Spiegelglas mittels einer Rast- und/oder Klebever­
bindung auf der Tragerplatte montiert sein. Die Trager­
platte kann an der Verstellanordnung und/oder an dem 
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Grundtrager getohrt und/oder gelagert sein. Der Begriff 
Tragerplatte bezeichnet hierbei einen Trager, der zumin­
dest eine eben oder gewolbt ausgetohrte, geschlossene 
oder gitterformig unterbrochene, z.B. wabenformige Tra­
gerflache aufweist, die geeignet ist, um darauf ein Spie­
gelglas beispielsweise mittels einer Klebeverbindung 
oder durch Einklipsen z.B. hinter am Umfang derTrager­
flache hervorstehende und vom Umfang aus gesehen 
nach lnnen zur Mitte derTragerflache hin kragende Rast­
mittel zu befestigen. 
[0016] Durch Verstellen des auf der Tragerplatte an­
geordneten Spiegelglases um die beiden Schwenkach­
sen gegenuber dem Spiegelkopf kann eine Einstellung 
der individuellen Verstelllage vorgenommen werden. 1st 
eine elektromotorisch betatigbare Verstellanordnung 
vorgesehen, sind die Verstellanordnung und die Trager­
platte haufig zu einem elektromotorischen Verstellan­
trieb zusammengefasst, welcher zumindest die Trager­
platte, Verbindungsmittel zur Befestigung am Grundtra­
ger, Fuhrungsmittel zur Fuhrung derTragerplatte um die 
zwei Schwenkachsen, sowie zwei elektromotorische An­
triebe, jeweils einen je Schwenkachse, einschlieBlich auf 
die Tragerplatte einwirkende, die Bewegungen der elek­
tromotorischen Antriebe in Stellbewegungen tor die Tra­
gerplatte umwandelnde und auf die Tragerplatte uber­
tragende Stellmittel urnfasst. 
[0017] Die Vornahme der Einstellung der individuellen 
Verstelllage vermittels einer elektromotorisch betatigba­
ren Verstellanordnung kann dabei manuell durch Tatig­
werden des Fahrers des Kraftfahrzeugs vorgenommen 
werden, beispielsweise durch Betatigung von im Fahr­
zeuginnenraum untergebrachten Schaltern, Tastern, 
Reglern, oder automatisch, beispielsweise durch Erfas­
sung von Sitzposition und/oder GroBe und/oder Blick­
richtung des Fahrersvermittels geeigneter Sensoren und 
Umwandlung der Sensorsignale in Steuerbefehle tor die 
elektromotorisch betatigbare Verstellanordnung. 
[0018] Vorteile der beschriebenen modernen AuBen­
ruckblickspiegelanordnungen sind neben einer Erfullung 
der Anspruche an Komfort und Sicherheitsanforderun­
gen, dass sie eine Beherbergung zusatzlicher elektri­
scher Komponenten erlauben. So konnen beispielswei­
se im Spiegelkopf zumindest zum Teil vom AuBenruck­
blickspiegelgehause beherbergt einzeln oder in Kombi­
nation miteinander eine Wiederholblinkleuchte, ein be­
heizbares Spiegelglas, ein elektrochromatisch abblend­
bares Spiegelglas, ein Erfassungs-und/oderWarnanzei­
gemodul fur eine Fahrassistenzvorrichtung, wie etwa ei­
ne Totwinkeluberwachung, eine Spurverlasswarnung, 
eine Annaherungsuberwachung, oder dergleichen, oder 
eine Kombination hiervon untergebracht sein. Alternativ 
oder zusatzlich kann der Spiegelkopf wenigstens einen 
Sensor zur Erfassung von Fahr- und/oder Umgebungs­
zustanden, wie beispielsweise Temperatur, Helligkeit, 
Verschmutzungsgrad, Beleuchtungssituation aufwei­
sen, beispielsweise um das Spiegelglas automatisch zu 
beheizen und/oder z.B. elektrochromatisch abzublen­
den. Eine teilweise Unterbringung der genannten elek-

trischer Komponenten ist auch im SpiegelfuB, beispiels­
weise zumindest zum Teil von einer SpiegelfuBabdek­
kung beherbergt, moglich. 
[0019] Nachteilig an diesen modernen AuBenruck-

5 blickspiegelanordnungen ist jedoch deren hoher kon­
struktiver Aufwand. Dieser ist bedingt durch Verwirkli­
chung: 

eines Verschwenkens des Spiegelkopfs gegenuber 
10 dem SpiegelfuB aus der Betriebsstellung in die An­

klappstellung und umgekehrt um die Gelenkachse, 
und 
eines Beiklappens zumindest des Spiegelkopfs bei 
auBerer Krafteinwirkung sowohl in, als auch entge-

15 gen der Fahrtrichtung des Kraftfahrzeugs, und 
eines Verstellens des Spiegelglases gegenuber 
dem Spiegelkopf um die zwei Schwenkachsen zur 
Vornahme einer Einstellung einer individuellen Ver­
stelllage des Spiegelglases. 

20 

[0020] Dieser konstruktive Aufwand potenziert sich 
durch Verwirklichung einer elektromotorisch betatigba­
ren Vornahme zumindest des Verschwenkens des Spie­
gelkopfs gegenuber dem SpiegelfuB aus der Betriebs-

25 stellung in die Anklappstellung und umgekehrt um die 
Gelenkachse und/oder der Einstellung einer individuel­
len Verstelllage des Spiegelglases um die zwei 
Schwenkachsen. 
[0021] Daruber hinaus erlauben die modernen AuBen-

30 ruckblickspiegelanordnungen eine nur sehr einge­
schrankte Varianz im Hinblick auf Gestaltung bzw. De­
sign. 

35 

Eine Aufgabe der Erfindung ist die Entwicklung einer 

[0022] AuBenruckblickspiegelanordnung tor ein Kraft­
fahrzeug, welche den heutigen Anspruchen an Komfort 
und Sicherheitsanforderungen gerechtwird, und welche 
einen uberschaubaren konstruktiven Aufwand aufweist. 

40 [0023] DieAufgabewirdgelostmitden Merkmalen des 
unabhangigen Anspruchs. 
[0024] Demnach sieht die Erfindung eine AuBenruck­
blickspiegelanordnung mit einem zur kraftfahrzeugseiti­
gen Anordnung vorgesehenen SpiegelfuB und einem an 

45 diesem angeordneten Spiegelkopf sowie einem im Spie­
gelkopf untergebrachten, gegenuber diesem starr und 
unverstellbar fest angeordneten Spiegelglas vor. 
[0025] Mindestens eine gelenkige Verbindung ist zwi­
schen Spiegelkopf und kraftfahrzeugseitiger Anordnung 

50 des SpiegelfuBes vorgesehen. Die mindestens eine ge­
lenkige Verbindung umfasst insgesamt zwei Gelenkach­
sen, deren Richtungsvektoren voneinander unabhangig 
sind. 
[0026] Demnach sind eine erste Gelenkachse und ei-

55 ne zweite Gelenkachse zwischen Spiegelkopf und kraft­
fahrzeugseitiger Anordnung vorgesehen. Die Richtungs­
vektoren, welche die Lagen derGelenkachsen im Raum 
definieren, sind voneinander unabhangig. 
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[0027) Die erste und die zweite Gelenkachse sind ge­
meinsam oder unabhangig voneinander: 

einer Vornahme eines Verschwenkens zumindest 
des Spiegelkopfs aus einer Betriebsstellung in eine 
Anklappstellung und umgekehrt, 
einem Beiklappen zumindest des Spiegelkopfs in 
und entgegen der Fahrtrichtung, sowie 
einer Einstellung einer individuellen Verstelllage zu­
mindest des Spiegelglases abhangig beispielsweise 
von Sitzposition und KorpergroBe eines Fahrers des 
Kraftfahrzeugs 
zugeordnet. 

[0028) Ein erster elektromotorischer Verstellantrieb ist 
der ersten Gelenkachse zugeordnet. Ein zweiter elektro­
motorischer Verstellantrieb ist der zweiten Gelenkachse 
zugeordnet. 
[0029) Die beiden elektromotorischen Verstellantriebe 
sind vorzugsweise unabhangig voneinander ansteuer­
bar. 
[0030) Verlaufen beispielsweise weder die erste, noch 
die zweite Gelenkachse parallel zu einer gewunschten 
Verschwenk- bzw. Verstellachse kann eine Steuervor­
richtung vorgesehen sein, die Steuerbefehle fur den er­
sten elektromotorischen Verstellantrieb undfurden zwei­
ten elektromotorischen Verstellantrieb erzeugt, welche 
diese ausgehend von einem Verschwenken und/oder 
Verstellen um die zwei Gelenkachsen derart steuern, 
dass ein Verschwenken und/oder Verstellen um minde­
stens eine mit wenigstens einer gewunschten Ver­
schwenk- bzw. Verstellachse identische imaginare Ach­
se ausgefuhrt wird. Mit anderen Worten veranlassen die 
Steuerbefehle den ersten elektromotorischen Verstel­
lantrieb und den zweiten elektromotorischen Verstellan­
trieb zu Stellbewegungen, welche ein Verschwenken 
und/oderVerstellen zumindestdes Spiegelkopfs mitdem 
Spiegelglas um die mit der gewunschten Verschwenk­
bzw. Verstellachse identische imaginare Achse bewir­
ken. 
[0031] Bei einer gewunschten Verschwenk- bzw. Ver­
stellachse kann es sich beispielsweise um eine vertikal 
oder horizontal verlaufende Achse handeln. Es hat sich 
herausgestellt, dass beispielsweise die manuelle Vor­
nahme einer Einstellung einer individuellen Verstelllage 
eines Spiegelglases einfacher und schneller ausfuhrbar 
ist, wenn die Achsen, um die eine Verstellung vorgenom­
men wird, im Wesentlichen horizontal und vertikal ver­
laufen. 
[0032) Alternativ oder zusatzlich kann eine der beiden 
Gelenkachsen bei kraftfahrzeugseitiger Anordnung der 
AuBenrOckblickspiegelanordnung im Wesentlichen an­
nahernd horizontal verlaufen und/oder eine der beiden 
Gelenkachsen bei kraftfahrzeugseitiger Anordnung der 
AuBenrOckblickspiegelanordnung im Wesentlichen an­
nahernd vertikal verlaufen. Demgegenuber kann ein Ver­
schwenken aus einer Betriebs- in eine Anklappstellung 
und umgekehrt und/oder ein Beiklappen sowohl in, als 

auch entgegen der Fahrtrichtung des Kraftfahrzeugs 
auch um eine von der Vertikalen oder Horizontalen ver­
schiedenen Verschwenkachse vorteilhaft sein, bei­
spielsweise wenn hierdurch zumindest der Spiegelkopf 

5 beigeklappt oder in Anklappstellung kraftfahrzeugseitig 
weniger absteht. Hierdurch wird die Verletzungsgefahr 
anderer Verkehrsteilnehmer verringert. Die AuBenrOck­
blickspiegelanordnung mitihrermindestens einen gelen­
kigen Verbindung und ihren insgesamt zwei Gelenkach-

10 sen kann ein Verschwenken aus einer Betriebs- in eine 
Anklappstellung und umgekehrt und/oderein Beiklappen 
sowohl in, als auch entgegen der Fahrtrichtung des Kraft­
fahrzeugs um eine beliebige Verschwenkachse erlau­
ben. 

15 [0033) Beispielsweise kann zumindest der Spiegel­
kopf durch manuelle Betatigung einerim Fahrzeuginnen­
raum angeordneten Bedieneinrichtung vorzugsweise 
um einen definierten Schwenkwinkel aus einer Betriebs­
stellung um eine z.B. im Wesentlichen vertikal verlaufen-

20 de Verschwenkachse in eine Abklappstellung und um­
gekehrt elektromotorisch verschwenkt werden, bei­
spielsweise um bei abgestelltem Kraftfahrzeug eine Ge­
fahrdung anderer Verkehrsteilnehmer durch die anson­
sten weit abstehende AuBenruckblickspiegelanordnung 

25 zu vermeiden. 
[0034) Beispielsweise kann zumindest der Spiegel­
kopf durch manuelle Betatigung einerim Fahrzeuginnen­
raum angeordneten Bedieneinrichtung vorzugsweise 
umjeweilseinen definierten Schwenkwinkel umzwei ein-

30 ander beispielsweise in einem rechten Winkel schnei­
dende Verstellachsen elektromotorisch verstellt werden, 
beispielsweise um eine von Sitzposition und Korpergro­
Be abhangige Einstellung einerindividuellen Verstelllage 
des Spiegelglases vorzunehmen. 

35 [0035) Bei der Bedieneinrichtung kann es sich um ei­
nen oder mehrere Taster, Schalter, Regler handeln. 
[0036) Alternativ zu einer manuellen Betatigung einer 
Bedieneinrichtung kann eine automatische elektromoto­
risch betatigte Vornahme einervon Sitzposition und Kor-

40 pergroBe abhangigen Einstellung einer individuellen 
Verstelllage des Spiegelglases vorgesehen sein. Hierzu 
kann eine Erfassung von Sitzposition und/oder GroBe 
und/oder Blickrichtung des Fahrers vermittels eines oder 
mehrerer geeigneter Sensoren und Umwandlung der 

45 Sensorsignale in Steuerbefehle fur die elektromotori­
schen Verstellantriebe vorgesehen sein. 
[0037] Wenigstens einer der beiden elektromotori­
schen Verstellantriebe ist vorzugsweise zur kraftfahr­
zeugseitig starr verbundenen Anordnung vorgesehen. 

50 Ein kraftfahrzeugseitig starr angeordneter elektromoto­
rischer Verstellantrieb ist beispielsweise nicht in einem 
gegenuberdem SpiegelfuB gelenkigangeordneten Spie­
gelkopf und nicht in einem kraftfahrzeugseitig gelenkig 
angeordneten SpiegelfuB untergebracht. Sich hierdurch 

55 ergebende Vorteile sind ein im Vergleich zum Stand der 
Technik deutlich und auch gegenuber den bisherigen 
Ausgestaltungen nochmals verringertes Gewicht der 
kraftfahrzeugseitig gelenkig angeordneten Teile der Au-

5 
Motherson Innovations v. Magna Mirrors 

Motherson Exhibit 1007, Page 410



9 EP 2 492 144 A1 10 

BenrOckblickspiegelanordnung. Hierdurch wird die Wi­
derstandsfahigkeit der AuBenrOckblickspiegelanord­
nung gegenOberVibrationen im Vergleich zum Stand der 
Technik nochmals wesentlich erhoht. Damit wird eine 
hochstmogliches MaB tor die GOte des vermittels der Au­
BenrOckblickspiegelanordn u ng einsehbaren Bereichs 
der Fahrzeugumgebung frei von einer Beeintrachtigung 
durch Vibrationen des Spiegelglases, sei es hervorgeru­
fen durch Fahrtwind, Fahrbahnunebenheiten oder An­
triebsstrang erhalten und so die Verkehrssicherheit 
durch Verwendung der beschriebenen AuBenrOckblick­
spiegelanordnung nochmals erhoht. 
[0038] Mindestens eine wenigstens eine Gelenkachse 
umfassende gelenkige Verbindung kann zur kraftfahr­
zeugseitigen Anordnung des SpiegelfuBes vorgesehen 
sein. Je nachdem, ob die zur kraftfahrzeugseitigen An­
ordnung vorgesehene gelenkige Verbindung eine oder 
beide derinsgesamtzwei Gelenkachsen umfasst, ist da­
durch die erste Gelenkachse und/oder die zweite Ge­
lenkachse kraftfahrzeugseitig vorgesehen bzw. kraft­
fahrzeugseitig festgelegt. Mindestens eine wenigstens 
eine Gelenkachse umfassende gelenkige Verbindung 
kann zur Anordnung zwischen SpiegelfuB und Spiegel­
kopf vorgesehen sein. Je nachdem, ob die zur Anord­
nung zwischen SpiegelfuB und Spiegelkopf vorgesehe­
ne gelenkige Verbindung eine oder beide der insgesamt 
zwei Gelenkachsen umfasst, ist dadurch die erste Ge­
lenkachse und/oder die zweite Gelenkachse zwischen 
SpiegelfuB und Spiegelkopfvorgesehen bzw. festgelegt. 
[0039) Dadurch konnen: 

die erste Gelenkachse kraftfahrzeugseitig vorgese­
hen bzw. kraftfahrzeugseitig festgelegt, und/oder 
die zweite Gelenkachse kraftfahrzeugseitig vorge­
sehen bzw. 
kraftfahrzeugseitig festgelegt, und/oder 
die erste Gelenkachse zwischen SpiegelfuB und 
Spiegelkopf vorgesehen bzw. 
festgelegt, und/oder 
die zweite Gelenkachse zwischen SpiegelfuB und 
Spiegelkopf vorgesehen bzw. festgelegt sein. 

[0040] 1st mindestens eine gelenkige Verbindung zwi­
schen SpiegelfuB und kraftfahrzeugseitiger Anordnung 
vorgesehen, so kann das Verschwenken bzw. Verstellen 
des Spiegelkopfs und des SpiegelfuBes gemeinsam um 
die mindestens eine von dieser gelenkigen Verbindung 
umfasste Gelenkachse erfolgen. 
[0041] 1st mindestens eine gelenkige Verbindung zwi­
schen Spiegelkopf und SpiegelfuB vorgesehen, so kann 
das Verschwenken bzw. Verstellen des Spiegelkopfs ge­
genOber dem SpiegelfuB um die mindestens eine von 
dieser gelenkigen Verbindung umfasste Gelenkachse 
erfolgen. 
[0042] Die erste Gelenkachse und die zweite Gelenk­
achse konnen einander schneiden. Besonders bevor­
zugt konnen sich die erste Gelenkachse und die zweite 
Gelenkachse in einem rechten Winkel schneiden. 

[0043] Die erste Gelenkachse und die zweite Gelenk­
achse konnen windschief zueinander verlaufen. 
[0044) Die mindestens eine gelenkige Verbindung 
kann durch ein Kugelgelenk verwirklicht sein. Dadurch 

5 konnen die erste Gelenkachse und die zweite Gelenk­
achse von einem Kugelgelenk gemeinsam umfasst sein. 
[0045] Das Kugelgelenk kann zur kraftfahrzeugseiti­
gen Anordnung des SpiegelfuBes vorgesehen sein. 
[0046] Das Kugelgelenk kann zur gelenkigen Verbin-

10 dung zwischen Spiegelkopf und SpiegelfuB vorgesehen 
sein. 
[0047] Zusatzlich zu den beiden elektromotorischen 
Verstellantrieben kann die AuBenrOckblickspiegelanord­
nung einzeln oder in Kombination miteinander beispiels-

15 weise: 

mindestens eine Sendeeinrichtung beispielsweise 
zur Fernbetatigung eines elektrischen Torantriebs, 
beispielsweise eines Hof- und/oder Garagentors, 

20 und/oder zur Fahrzeug-zu-Fahrzeug Kommunikati­
on, und/oder 
wenigstens eine Wiederholblinkleuchte, und/oder 
ein beheizbares Spiegelglas, und/oder 
ein elektrochromatisch abblendbares Spiegelglas, 

25 und/oder 
zumindest ein Erfassungsmodul tor eine Fahrassi­
stenzvorrichtung, wie etwa eine TotwinkelUberwa­
chung, eine Spurverlasswarnung, eine Annahe­
rungsUberwachung oder dergleichen, und/oder 

30 - mindestens ein vom Fahrzeuginnenraum durch ein 
Seitenfenster hindurch sichtbar angeordnetes 
Warnanzeigemodul tor eine Fahrassistenzvorrich­
tung, wie etwa eine TotwinkelOberwachung, eine 
Spurverlasswarnung, eine AnnaherungsUberwa-

35 chung oder dergleichen, und/oder 
wenigstens einen Sensor zur Erfassung von Fahr­
und/oder Umgebungszustanden, wie beispielswei­
se Temperatur, Helligkeit, Verschmutzungsgrad, 
Beleuchtungssituation, beispielsweise um das Spie-

40 gelglas automatisch zu beheizen und/oderz.B. elek­
trochromatisch abzublenden, 
als zusatzliche zumindest zum Teil von der AuBen­
rOckblickspiegelanordnung beherbergte elektrische 
Komponenten aufweisen. Die Aufzahlung ist hierbei 

45 nicht als abschlieBend aufzufassen. 

[0048] Vorteile der Erfindung gegenOber dem Stand 
derTechnik ergeben sich unter anderem durch eine Ver­
ringerung des hohen konstruktiven Aufwands zur Ver-

so wirklichung einer elektromotorisch betatigten Vornahme 
des Verschwenkens aus einer Betriebs- in eine Anklapp­
stellung und umgekehrt bei gleichzeitiger Sicherstellung 
eines Beiklappens in und entgegen der Fahrtrichtung so­
wie einer elektromotorisch betatigten Vornahme der in-

55 dividuellen Einstellung der Verstelllage des Spiegelgla­
ses, beispielsweise abhangig von GroBe und Sitzpositi­
on des Fahrers des Kraftfahrzeugs. Die Verringerung des 
konstruktiven Aufwands ist unter an de rem einhergehend 
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mit einer Verringerung der zum Verschwenken, Beiklap­
pen und zur Einstellung einer individuellen Verstelllage 

zeug in teilweise geschnittener Vorderansicht. 

erforderlichen Achsen und mit der dadurch im Vergleich Fig. 8 ein sechstes AusfOhrungsbeispiel einer AuBen­
ruckblickspiegelanordnung fur ein Kraftfahr­
zeug in teilweise geschnittener Vorderansicht. 

zum Stand der Technik verringerten Anzahl an benotig-
ten elektromotorischen Verstellantrieben bzw. 5 

Stellgliedern. Daruber hinaus kann die erfindungsgema­
Be 

[0049] AuBenrOckblickspiegelanordnung bei gleich­
zeitig verringertem konstruktiven Aufwand eine oder 
mehrere elektrische Komponenten beherbergen, welche 
einzeln fur sich oder gemeinsam AnsprOche an Kemfort 
und Sicherheitsanforderungen erfullen konnen. 
[0050] Weitere Vorteile gegenOber dem Stand der 
Technik ergeben sich beispielsweise durch eine beson­
ders hohe Varianz im Hinblick auf mogliche AusfUhrun­
gen, Gestaltung bzw. Design. 
[0051] Weitere Merkmale der Erfindung ergeben sich 
aus den Anspruchen, der Beschreibung und den Zeich­
nungen. 
[0052) AusfOhrungsbeispiele der Erfindung sind nach­
folgend an hand der Zeichnung naher erlautert. Darin be­
zeichnen gleiche Bezugszeichen gleiche odergleich wir­
kende Elemente. Der Obersicht halber sind nur Bezugs­
zeichen in den einzelnen Zeichnungen dargestellt, die 
fur die Beschreibung der jeweiligen Zeichnung erforder­
lich sind. Die GroBenverhaltnisse der einzelnen Elemen­
te zueinander entsprechen dabei nicht immer den real en 
GroBenverhaltnissen, da einige Formen vereinfacht und 
andere Formen zurbesseren Veranschaulichungvergro­
Bert im Verhaltnis zu anderen Elementen dargestellt 
sind. Es zeigen in schematischer Darstellung: 

Fig. 1 ein erstes AusfUhrungsbeispiel einer AuBen­
ruckblickspiegelanordnung fur ein Kraftfahr­
zeug in teilweise geschnittener Vorderansicht. 

Fig. 2 die AuBenrOckblickspiegelanordnung aus Fig. 

10 

Fig. 9 ein siebtes Ausfuhrungsbeispiel einer AuBen­
ruckblickspiegelanordnung fur ein Kraftfahr­
zeug in einer Ruckansicht. 

Eine in den Fig. 1 bis Fig. 9 ganz oder in Teilen darge­
stellte 

[0053] AuBenrOckblickspiegelanordnung 01 fur ein 
15 Kraftfahrzeug besteht im Wesentlichen aus einem zur 

kraftfahrzeugseitigen Anordnung vorgesehenen Spie­
gelfuB 02 und einem an diesem angeordneten Spiegel­
kopf 03 sowie einem im Spiegelkopf 03 untergebrachten, 
gegenOber diesem starr und unverstellbar fest angeord-

20 neten Spiegelglas 04. Mindestens eine gelenkige Ver­
bindung 05 (Fig. 7, Fig. 8, Fig. 9), 06, 07 (Fig. 1, Fig. 3, 
Fig. 5, Fig. 6) ist zwischen Spiegelkopf 03 und kraftfahr­
zeugseitiger Anordnung des SpiegelfuBes 02 vorgese­
hen. 

25 [0054) Die mindestens eine gelenkige Verbindung 05, 
06, 07 umfasst insgesamt zwei Gelenkachsen 08, 09, 
deren Richtungsvektoren, welche die Lagen der beiden 
Gelenkachsen im Raum definieren, voneinander unab­
hangig sind. 

30 [0055) Die beiden Gelenkachsen 08, 09 sind jeweils 
gemeinsam und/oder unabhangig voneinander: 

einer Vornahme eines Verschwenkens zumindest 
des Spiegelkopfs 03 aus einer Betriebsstellung in 

35 eine Anklappstellung und umgekehrt, 
einem Beiklappen zumindest des Spiegelkopfs 03 
in und entgegen der in den Fig. 1 und Fig. 4 durch 
den Pfeil F angedeuteten Fahrtrichtung, sowie 

1 in teilweise geschnittener Seitenansicht. 40 

einer Einstellung einer individuellen Verstelllage zu­
mindest des Spiegelglases 04 abhangig beispiels­
weise von Sitzposition und KorpergroBe eines Fah-

Fig. 3 ein zweites AusfUhrungsbeispiel einer AuBen­
ruckblickspiegelanordnung fur ein Kraftfahr­
zeug in teilweise geschnittener Vorderansicht. 

Fig. 4 die AuBenrOckblickspiegelanordnung aus Fig. 
3 in teilweise geschnittener Seitenansicht. 

Fig. 5 

Fig. 6 

Fig. 7 

ein drittes AusfUhrungsbeispiel einer AuBen­
ruckblickspiegelanordnung fur ein Kraftfahr­
zeug in teilweise geschnittener Vorderansicht. 

ein viertes Ausfuhrungsbeispiel einer AuBen­
ruckblickspiegelanordnung fur ein Kraftfahr­
zeug in teilweise geschnittener Vorderansicht. 

ein fOnftes AusfUhrungsbeispiel einer AuBen­
ruckblickspiegelanordnung fur ein Kraftfahr-

rers des Kraftfahrzeugs 
zugeordnet. 

45 [0056) Einer ersten Gelenkachse 08 der beiden Ge­
lenkachsen 08, 09 ist ein erster elektromotorischer Ver­
stellantrieb 1 O zugeordnet. Einer zweiten Gelenkachse 
09 der beiden Gelenkachsen 08, 09 ist ein zweiter elek­
tromotorischer Verstellantrieb 11 zugeordnet. 

50 [0057) Die AuBenrOckblickspiegelanordnung 01 weist 
unter dem Beg riff Spiegelglas 04 zusammengefasst min­
destens eine reflektierende bzw. verspiegelte Fl ache auf, 
welche von einem Fahrer des Kraftfahrzeugs vom Fahr­
zeuginnenraum beispielsweise durch ein Seitenfenster 

55 hindurch einsehbarist und Einblick in einen odermehrere 
Bereiche einer Fahrzeugumgebung gewahrt, in welche 
dieser bei auf den Fahrbahnverlauf gerichtetem Blickfeld 
von dessen Sitzplatz aus sonst keine Einsicht hatte. 

7 
Motherson Innovations v. Magna Mirrors 

Motherson Exhibit 1007, Page 412



13 EP 2 492 144 A1 14 

[0058) Beispielsweise zurVerrneidung einer Blendung 
durch ruckwartige Lichtquellen kann eine elektrochroma­
tische Abblendung des Spiegelglases 04 vorgesehen 
sein. Hierfur kann das Spiegelglas 04 als ein elektrochro­
matisch abblendbares Spiegelglas ausgefuhrt sein. 
[0059] Die erste Gelenkachse 08 und die zweite Ge­
lenkachse 09 konnen einander wie in den Fig. 5 bis Fig. 
9 dargestelltschneiden. Besonders bevorzugt schneiden 
sich die erste Gelenkachse 08 und die zweite Gelenk­
achse 09 dabei in einem rechten Winkel, wie bei den in 
den Fig. 7 bis Fig. 9 dargestellten 
[0060] AuBenrOckblickspiegelanordnungen 01 vorge­
sehen. 
[0061] Alternativ konnen die erste Gelenkachse 08 
und die zweite Gelenkachse 09 wie in den Fig. 1 bis Fig. 
4 dargestellt windschief zueinander verlaufen. 

Eine der beiden Gelenkachsen 08, 09 kann wie in den 
Fig. 3, Fig. 4, Fig. 7 und Fig. 8 dargestellt bei kraftfahr­
zeugseitiger Anordnung der 

[0062] AuBenrOckblickspiegelanordnung 01 im We­
sentlichen annahernd vertikal verlaufen. 
[0063) Alternativ oder zusatzlich kann eine der beiden 
Gelenkachsen 08, 09 wie in den Fig. 3, Fig. 4, Fig. 7 und 
Fig. 8 dargestelltbei kraftfahrzeugseitiger Anordnung der 
AuBenruckblickspiegelanordnung 01 im Wesentlichen 
annahernd horizontal verlaufen. 
[0064] Ebenfalls ist es moglich, dass sich wie in den 
Fig. 1, Fig. 5 und Fig. 6 beispielsweise die Lage der zwei­
ten Gelenkachse 09 im Raum bei einem Verschwenken 
bzw. Verstellen um die erste Gelenkachse 08 verandert. 
[0065] Um den verschiedenen moglichen Lagen der 
Gelenkachsen 08, 09 gerecht zu werden, sind die beiden 
elektromotorischen Verstellantriebe 10, 11 vorzugswei­
se unabhangig voneinander ansteuerbar. 
[0066] Gegebenenfalls kann eine Steuervorrichtung 
12 (Fig. 1, Fig. 3, Fig. 7) vorgesehen sein, die Steuerbe­
fehle fur den ersten elektromotorischen Verstellantrieb 
1 0 und fur den zweiten elektromotorischen Verstellan­
trieb 11 erzeugt, welche diese ausgehend von einem 
Verschwenken und/oderVerstellen um die zwei Gelenk­
achsen 08, 09 derart steuern, dass ein Verschwenken 
und/oder Verstellen um mindestens eine mit wenigstens 
einer gewunschten Verschwenk- bzw. Verstellachse 
identische, beispielsweise horizontal oder vertikal ver­
laufende imaginareAchse 15, 16 (Fig. 1) ausgefuhrtwird. 
[0067) Bei den in den Fig. 1, Fig. 2, Fig. 3, Fig. 4, Fig. 
5 und Fig. 6 dargestellten AuBenruckblickspiegelanord­
nungen 01 ist die die erste Gelenkachse 08 umfassende 
gelenkige Verbindung 06 zur kraftfahrzeugseitigen An­
ordnung des SpiegelfuBes 02 vorgesehen. Daruber hin­
aus ist bei diesen AuBenruckblickspiegelanordnungen 
01 die die zweite Gelenkachse 09 umfassende gelenkige 
Verbindung 07 zwischen SpiegelfuB 02 und Spiegelkopf 
03 vorgesehen. 
[0068] Bei den in den Fig. 8 und Fig. 9 dargestellten 
AuBenruckblickspiegelanordnungen 01 ist die sowohl 

5 

die erste Gelenkachse 08, als auch die zweite Gelenk­
achse 09 umfassende gelenkige Verbindung 05 zur kraft­
fahrzeugseitigen Anordnung des SpiegelfuBes 02 vor­
gesehen. 

Demgegenuber ist bei der in Fig. 7 dargestellten 

[0069] AuBenrOckblickspiegelanordnung 01 die so­
wohl die erste Gelenkachse 08, als auch die zweite Ge-

10 lenkachse 09 umfassende gelenkige Verbindung 05 zwi­
schen SpiegelfuB 02 und Spiegelkopf 03 vorgesehen. 
[0070) Je nach Ausgestaltung der AuBenruckblick­
spiegelanordnung 01 kann wenigstens einer der beiden 
elektromotorischen Verstellantriebe 10, 11 kraftfahr-

15 zeugseitig starr verbundenen angeordnet sein. Bei den 
in den Fig. 1, Fig. 3, Fig. Fig. 5 und Fig. 6 dargestellten 
AuBenruckblickspiegelanordnungen 01 handelt es sich 
hierbei um den derersten Gelenkachse 08 zugeordneten 
ersten elektrischen Verstellantrieb 10. 

20 [0071) Die mindestens eine gelenkige Verbindung 05 
kann wie in den Fig. 7, Fig. 8 und Fig. 9 dargestellt durch 
ein Kugelgelenk 13 verwirklichtsein. Dies hat den Vorteil, 
dass beide Gelenkachsen 08, 09 von der gelenkigen Ver­
bindung 05 umfasst sind bzw. durch diese gebildet sind. 

25 Ein weitererVorteil ergibt sich dadurch, dass sowohl der 
der ersten Gelenkachse 08 zugeordnete erste elektro­
motorische Verstellantrieb 10, als auch der der zweiten 
Gelenkachse 09 zugeordnete zweite elektromotorische 
Verstellantrieb 1 O kraftfahrzeugseitig starr verbundenen 

30 angeordnet sein kann, wie in Fig. 8 dargestellt. 
[0072) Das Kugelgelenk 13 kann wie in den Fig. 8 und 
9 zur kraftfahrzeugseitigen Anordnung des SpiegelfuBes 
02 vorgesehen sein, oder wie in Fig. 7 dargestellt zur 
Herstellung der gelenkigen Verbindung 05 zwischen 

35 Spiegelkopf 03 und SpiegelfuB 02. In Fig. 7 ist dabei der 
SpiegelfuB 02 kraftfahrzeugseitig starr angeordnet bzw. 
zur starren kraftfahrzeugseitigen Anordnung vorgese­
hen. 
[0073) Die AuBenruckblickspiegelanordnung 01 kann 

40 wie in den Fig. 1, Fig. 2, Fig. 3, Fig. 5 und Fig. 6 dargestellt 
eine Wiederholblinkleuchte 14 beispielsweise im Spie­
gelkopf 03 beherbergen. 
[0074) Die AuBenrOckblickspiegelanordnungen 01 
konnen je nach Ausgestaltung bevorzugt zur kraftfahr-

45 zeugseitigen Anordnung an einerTOrbrustung 17 (Fig. 1 
bis Fig. 4 und Fig. 7 bis Fig. 9) aufstehend oder beispiels­
weise von einer im Wesentlichen vertikalen Fahrzeugo­
berflache 18 (Fig. 5 und Fig. 6) abstehend vorgesehen 
sein. 

50 [0075) Die AuBenrOckblickspiegelanordnungen 01 
konnen eine stehende oder hangende Anordnung des 
Spiegelkopfs 03 am SpiegelfuB vorsehen. 
[0076) Eine besondere Ausgestaltungsmoglichkeit 
zeigt die in Fig. 9 dargestellte AuBenruckblickspiegelan-

55 ordnung. Bei dieser kann der Spiegelkopf 03 vollstandig 
vom Spiegelglas 04 umfasst sein, ein Teil des Spiegel­
glases 04 sein, oder dieses umfassen. 
[0077) Die Erfindung ist insbesondere im Bereich der 
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Herstellung von AuBenrOckblickspiegelanordnungen fOr 
Kraftfahrzeuge gewerblich anwendbar. 

Bezugszeichen liste 

[0078] 

01 AuBenrOckblickspiegelanordnung 

02 SpiegelfuB 

03 Spiegelkopf 

04 Spiegelglas 

05 gelenkige Verbindung 

06 gelenkige Verbindung 

07 gelenkige Verbindung 

08 erste Gelenkachse 

09 zweite Gelenkachse 

1 O erster elektromotorischer Verstellantrieb 

11 zweiter elektromotorischer Verstellantrieb 

12 Steuervorrichtu ng 

13 Kugelgelenk 

14 Wiederholblinkleuchte 

15 imagine.re Achse 

16 imagina.re Achse 

17 Turbrustung 

18 Fahrzeugoberflache 

F Fahrtrichtung 

5 

10 

15 

20 

lenkachsen (08, 09) umfasst, deren Richtungsvek­
toren voneinander unabhangig sind, und wobei die 
beiden Gelenkachsen (08, 09) gemeinsam und/oder 
unabhangig voneinander: 

- einer Vornahme eines Verschwenkens zumin­
dest des Spiegelkopfs (03) aus einer Betriebs­
stellung in eineAnklappstellung und umgekehrt, 
-ei nem Beiklappen zumindest des Spiegelkopfs 
(03) in und entgegen der Fahrtrichtung (F), so­
wie 
- einer Einstellung einer individuellen Verstellla­
ge zumindest des Spiegelglases (04) abhangig 
beispielsweise von Sitzposition und Korpergro­
Be eines Fahrers des Kraftfahrzeugs 
zugeordnet sind, 
gekennzeichnet durch 
einen einer ersten Gelenkachse (08) der beiden 
Gelenkachsen (08, 09) zugeordneten ersten 
elektromotorischen Verstellantrieb (10) und ei­
nen einer zweiten Gelenkachse (09) der beiden 
Gelenkachsen (08, 09) zugeordneten zweiten 
elektromotorischen Verstellantrieb (11 ). 

25 2. AuBenrOckblickspiegelanordnung nach Anspruch 1, 
dadurch gekennzeichnet, 

30 

dass die beiden elektromotorischen Verstellantrie­
be (10, 11) unabha.ngig voneinander ansteuerbar 
sind. 

3. AuBenrOckblickspiegelanordnung nach Anspruch 1 
oder 2, 
gekennzeichnet durch 
eine Steuervorrichtung (12), die Steuerbefehle fur 

35 den ersten elektromotorischen Verstellantrieb (1 0) 
und fur den zweiten elektromotorischen Verstellan­
trieb ( 11) erzeugt, welche diese ausgehend von ei­
nem Verschwenken und/oderVerstellen um die zwei 
Gelenkachsen (08, 09) derart steuern, dass ein Ver-

40 schwenken und/oderVerstellen um mindestens eine 
mit wenigstens einer gewOnschten Verschwenk­
bzw. Verstellachse identische imagine.re Achse (15, 
16) ausgefOhrt wird. 

45 4. AuBenrOckblickspiegelanordnung nach Anspruch 3, 
dadurch gekennzeichnet, 

Patentanspruche dass es sich bei der gewOnschten Verschwenk­
bzw. Verstellachse um eine vertikal oder horizontal 

1. AuBenrOckblickspiegelanordnung (01) fur ein Kraft- verlaufende Achse (15, 16) handelt. 
fahrzeug mit einem zur kraftfahrzeugseitigen Anord­
nung vorgesehenen SpiegelfuB (02) und einem an 
diesem angeordneten Spiegelkopf (03) sowie einem 
im Spiegelkopf (03) untergebrachten, gegenuber 
diesem starr und unverstellbar fest angeordneten 
Spiegelglas (04), wobei mindestens eine gelenkige 
Verbindung (05, 06, 07) zwischen Spiegelkopf (03) 
und kraftfahrzeugseitiger Anordnung des Spiegelfu­
Bes (02) vorgesehen ist, welche insgesamt zwei Ge-

50 

5. AuBenrOckblickspiegelanordnung nach einem der 
vorhergehenden Anspruche, 
dadurch gekennzeichnet, 
dass wenigstens einer der beiden elektromotori-

55 schen Verstellantriebe (10, 11) zur kraftfahrzeugsei­
tig starr verbundenen Anordnung vorgesehen ist. 

6. AuBenrOckblickspiegelanordnung nach einem der 
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vorhergehenden Anspruche, 
dadurch gekennzeichnet, 
dass mindestens eine wenigstens eine Gelenkach-
se (08, 09) umfassende gelenkige Verbindung (05, 
06, 07) zur kraftfahrzeugseitigen Anordnung des 5 

SpiegelfuBes (02) vorgesehen ist. 

7. AuBenruckblickspiegelanordnung nach einem der 
vorhergehenden Anspruche, 
dadurch gekennzeichnet, 10 

dass mindestens eine wenigstens eine Gelenkach-
se (08, 09) umfassende gelenkige Verbindung (05, 
06, 07) zwischen SpiegelfuB (02) und Spiegelkopf 
(03) vorgesehen ist. 

15 

8. AuBenruckblickspiegelanordnung nach einem der 
vorhergehenden Anspruche, 
dadurch gekennzeichnet, 
dass eine der beiden Gelenkachsen (08, 09) bei 
kraftfahrzeugseitiger Anordn ung der AuBenruck- 20 

blickspiegelanordnung (01) im Wesentlichen hori-
zontal verlauft. 

9. AuBenruckblickspiegelanordnung nach einem der 
vorhergehenden Anspruche, 25 

dadurch gekennzeichnet, 
dass eine der beiden Gelenkachsen (08, 09) bei 
kraftfahrzeugseitiger Anordnung der AuBenruck­
blickspiegelanordnung (01) im Wesentlichen vertikal 
verlauft. 30 

10. AuBenruckblickspiegelanordnung nach einem der 
vorhergehenden Anspruche, 
dadurch gekennzeichnet, 
dass die erste Gelenkachse (08) und die zweite Ge- 35 

lenkachse (09) einander schneiden. 

11. AuBenruckblickspiegelanordnung nach einem der 
Anspruche 1 bis 9, dadurch gekennzeichnet, 
dass die erste Gelenkachse (08) und die zweite Ge- 40 

lenkachse (09) windschief zueinander verlaufen. 

12. AuBenruckblickspiegelanordnung nach einem der 
vorhergehenden Anspruche, 
dadurch gekennzeichnet, 45 

dass die mindestens eine gelenkige Verbindung 
(05) durch ein Kugelgelenk (13) veiwirklicht ist. 

13. AuBenruckblickspiegelanordnung nach Anspruch 
1z ~ 

dadurch gekennzeichnet, 
dass das Kugelgelenk (13) zur kraftfahrzeugseiti­
gen Anordnung des SpiegelfuBes (02) vorgesehen 
ist. 

14. AuBenruckblickspiegelanordnung nach Anspruch 
12, 
dadurch gekennzeichnet, 

55 

10 

15. 

dass das Kugelgelenk (13) zu r Herstellung einer ge­
lenkigen Verbindung (05) zwischen Spiegelkopf (03) 
und SpiegelfuB (02) vorgesehen ist. 

AuBenruckblickspiegelanordnung nach einem der 
vorhergehenden Anspruche, 
dadurch gekennzeichnet, 
dass die AuBenruckblickspiegelanordnung (01) zu­
satzlich: 

- mindestens eine Sendeeinrichtung, und/oder 
- wenigstens eine Wiederholblinkleuchte (14), 
und/oder 
- ein beheizbares Spiegelglas (04), und/oder 
- ein elektrochromatisch abblendbares Spiegel-
glas (04), und/oder 
- zumindest ein Erfassungsmodul fur eine 
Fahrassistenzvorrichtung, und/oder 
- mindestens ein vom Fahrzeuginnenraum 
durch ein Seitenfenster hindurch sichtbar ange­
ordnetes Warnanzeigemodul fur eine Fahrassi­
stenzvorrichtung, und/oder 
- wenigstens einen Sensor zur Erfassung von 
Fahr- und/oder 
Umgebungszustanden 

umfasst. 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

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

DESCRIPTION EP2492144 

[0001] 
The invention relates to an exterior rearview mirror assembly for a motor vehicle according to the 

preamble of claim 1. 

[0002] 
An exterior rear view mirror arrangement for a motor vehicle essentially consists of a mirror foot 

provided for the motor vehicle-side arrangement and a mirror head arranged on the mirror base 

and accommodating a mirror glass. 

[0003] 

DE 1 755 577 B discloses an exterior rear view mirror arrangement for a motor vehicle with a 

mirror foot provided by attachment to the bodywork of a motor vehicle to the vehicle-side 

arrangement and a mirror head supporting the mirror glass. 

The mirror glass is immovably firmly housed by the mirror head. Mirror base and mirror head are 

connected by means of a ball joint hinged together so that the mirror head with the immovably 

accommodated by and against this mirror glass in a desired, individually adjustable by the driver of 

the motor vehicle, for example, height and sitting position of the driver dependent adjustment 

position relative to the mirror is adjustable. In addition, by means of the ball joint on the mirror 

base articulated mirror head relative to the mirror from an operating position into a Abklappstellung 
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and vice versa pivoted. Making the setting of the individual adjustment position as well as the 

pivoting of the mirror head from the operating to the Anklappstellung and vice versa is provided by 

hand by the mirror head from outside the motor vehicle or the vehicle interior through an open side 

window and gripped through into the desired Position is spent. 

[0004] 

DE 1 815 368 B discloses an exterior rearview mirror arrangement for a motor vehicle having a 

mirror base and a mirror head carrying a mirror glass. In this, the mirror head and the mirror are 

rigid and ungleichenkig firmly connected. Likewise, the mirror glass is immovably firmly housed by 

the mirror head. In order to make an adjustment of an individual adjustment position, a ball joint is 

provided for the articulated body-side arrangement of the mirror base. To effect adjustment of an 

individual adjustment position of the mirror base with the mirror head arranged rigidly thereon and 

the mirror glass immovably accommodated therefrom, an adjustment lever operable from the 

motor vehicle interior is provided, which is connected to the mirror base by means of a linkage for 

transmitting the movement of the adjustment lever is. 

[0005] 

By DE 41 41 657 A1 beyond an exterior rearview mirror assembly for a motor vehicle is known in 

which a mirror glass fixed and immovable relative to this supporting mirror head by means of a ball 

joint is hinged to a mirror base. A mirror head side portion of the ball joint is encompassed by the 

mirror head. In this exterior rearview mirror assembly, the adjustment of the individual adjustment 

position as well as the provision of the pivoting of the mirror head from the operating to the 

Anklappstellung and vice versa by hand provided by the mirror head from outside the motor 

vehicle or from the motor vehicle interior through an open side window and gripped through the 

desired position is spent. 

[0006] 

By DE 196 01 429 C2 an exterior rearview mirror assembly for a motor vehicle is known in which a 

mirror glass fixed and immovable relative to this supporting mirror head is hinged to a mirror base. 

The mirror base is designed as a bracket provided for the articulated body-side arrangement about 

a first hinge axis. To this first hinge axis of the mirror can be pivoted from an operating in an 

Anklappstellung and vice versa. At the free end of the bracket of the mirror head, which consists 
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essentially only of the mirror glass and a connecting means for hinged attachment to the free end 

of the bracket, articulated about a second hinge axis. The connecting means is designed so that 

the mirror head is pivotable relative to the bracket about the second hinge axis. The first and 

second hinge axis are neither parallel nor intersect. To effect an adjustment of an individual 

adjustment position of the mirror glass, the mirror base can be pivoted about the first joint axis 

relative to the body of the motor vehicle and the mirror head about the second joint axis relative to 

the mirror base. 

Again, the adjustment of the individual adjustment position is carried out as well as the pivoting of 

the mirror head from the operating to the Anklappstellung and vice versa by hand by the mirror 

head from outside the motor vehicle or from the motor vehicle interior through an open side 

window gripped through and into the desired Position is spent. 

[0007] 

A disadvantage of these known exterior rearview mirror assemblies is that they meet neither 

today's demands for comfort, nor the current safety requirements. With regard to today's comfort 

requirements, reference is made to making the adjustment of the individual adjustment position 

and the pivoting from the operating to the Anklappstellung and vice versa, which is no longer 

acceptable by hand today. With regard to comfort, moreover, reference is made to an ambient 

lighting which, at least when the vehicle door is open, provides illumination of the floor next to the 

motor vehicle in the dark, which today is readily realized by accommodating exit lights in the mirror 

head. For example, today's safety requirements of exterior rearview mirror assemblies require that 

an area of the vehicle environment accessible by an exterior rearview mirror assembly must be 

free of vibration from the mirror glass, whether due to wind, road bumps, or driveline, and sufficient 

protection of other road users must be ensured; in particular by a reliable whipping of the mirror 

head both in and against the direction of travel when an external force acts on the mirror head. 

In this case, the parts remaining rigidly on the motor vehicle must not fall below the minimum 

permissible radii specified by legal requirements. The further development of the legal 

requirements also relates to visibility requirements for lighting functions of motor vehicles, such as 

a Wiederholblinklichtfunktion that can be met in part only by housing, for example, repeating 

indicators in the exterior rearview mirror. In order to meet today's requirements, modern exterior 

rearview mirror assemblies for motor vehicles are known, which consist of a motor vehicle-side 

arrangement provided Spiegelfui?> and pivotable about a hinge axis on this mirror head with a 

relative to the mirror head about two pivot axes adjustable arranged mirror glass. 
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[0008] 

The mirror base of such an exterior rearview mirror assembly includes a stator provided with its 

first end for mounting on the vehicle side and at its second end for pivotal connection with the 

mirror head. The stand can be covered by means of a Spiegelful1abdeckung. 

[0009] 
The mirror head comprises an exterior rearview mirror housing which, inter alia, accommodates, 

comprises, or is encompassed by a base carrier assigned to the mirror base and articulated 

thereto 

Stand and base support form the supporting parts of the 

[001 0] 

Exterior rearview mirror assembly. 

They can be produced as die-cast parts, for example, from the same material. 

[0011] 

The mirror head is pivotable relative to the mirror base about the hinge axis from an operating 

position into an Anklappstellung and vice versa. The pivoting of the mirror head relative to the 

mirror base from the operating position into the Anklappstellung and vice versa about the hinge 

axis can be done manually operated or electric motor depending on the equipment of a motor 

vehicle. 

[0012] 

Regardless of whether a hand-operated or an electric motor-driven pivoting is provided, a 
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wobbling of the mirror head must be ensured by external force. The whipping must be ensured 

both in and against the direction of travel of the motor vehicle. An external force can occur, for 

example, through contact with another road user or with an object. 

[0013] 

EP 1 755 923 B1 discloses a pivoting drive for an exterior rear view mirror arrangement of a motor 

vehicle. The pivoting drive comprises a first part, which is connected pivotably about a hinge axis 

with a second part. The pivot drive also includes an electric drive for electromotively operated 

pivoting of the parts relative to each other. The pivot drive also includes a coupling between the 

first and the second part. In the case of an external force action, the clutch releases a torque­

locked coupling of the electric drive with the two parts, which is required relative to one another for 

the electromotive pivoting of the two parts, so that the two parts can be pivoted manually. When 

renewed electric motor drive, the coupling restores the torque-locking coupling, so that the two 

parts can be pivoted again operated by an electric motor. The clutch thus ensures a whipping of a 

mirror head in and against the direction of travel of a motor vehicle by external force safely without 

damaging the electric drive. 

In each case one of the two parts of the pivoting drive can be connected to the mirror head of an 

exterior rearview mirror assembly, preferably with its base support, the other with the mirror of an 

exterior rearview mirror assembly, preferably with its stand. The hinge axis of the pivot drive 

corresponds to the hinge axis of the articulated connection between mirror head and mirror base. 

[0014] 

The outer rearview mirror housing has on its rear side facing away in the operating position of the 

direction of travel of the motor vehicle on an opening through which the mirror glass is visible and 

in which the mirror glass relative to the mirror head about the two pivot axes is arranged 

adjustable. In order to ensure an adjustability of the mirror glass, a distance is maintained on all 

sides between the mirror glass and the walls surrounding the opening of the exterior rearview 

mirror housing, so that there is a gap around the mirror glass surrounding the opening surrounding 

walls of the exterior rearview mirror housing. 

[0015] 
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On the base support can be arranged, for example, an electric motor actuated adjustment 

arrangement for a mirror glass. The adjusting arrangement acts on a support plate arranged so as 

to be displaceable on the base support in a manner displaceable relative to the mirror head about 

the two different and not mutually parallel, for example intersecting or skewed pivot axes, on which 

the mirror glass is fastened. For example, the mirror glass can be mounted on the carrier plate by 

means of a latching and/ or adhesive connection. The carrier plate can be guided and/ or 

mounted on the adjusting arrangement and / or on the base carrier. The term carrier plate here 

denotes a carrier, the at least one flat or curved executed, closed or grid-shaped broken, z. B. 

honeycomb-shaped support surface which is suitable for a mirror glass, for example by means of 

an adhesive bond or by clipping z. B. behind the circumference of the support surface protruding 

and seen from the periphery to fasten inside to the center of the support surface cantilevered 

latching means. 

[0016] 

By adjusting the arranged on the support plate mirror glass to the two pivot axes relative to the 

mirror head, an adjustment of the individual adjustment position can be made. If an adjusting 

arrangement that can be actuated by an electric motor is provided, the adjusting arrangement and 

the carrier plate are frequently combined to form an electromotive adjusting drive, which 

comprises at least the carrier plate, connecting means for attachment to the base carrier, guide 

means for guiding the carrier plate about the two pivot axes, and two electromotive drives, one per 

pivot axis Including acting on the support plate, the movements of the electric motor drives in 

adjusting movements for the support plate converting and transmitting to the support plate 

actuating means comprises. 

[0017] 
The adjustment of the individual adjustment position by means of an electromotive actuatable 

adjustment arrangement can be carried out manually by action of the driver of the motor vehicle, 

for example by operating housed in the vehicle interior switches, buttons, controllers, or 

automatically, for example by detecting seat position and/ or size and/ or viewing direction of the 

driver by means of suitable sensors and conversion of the sensor signals into control commands 

for the electromotive actuatable adjusting arrangement. 

[0018] 
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Advantages of the described modern exterior rearview mirror assemblies, in addition to meeting 

the comfort and safety requirements, are that they allow accommodation of additional electrical 

components. 

Thus, for example, in the mirror head housed at least in part from the exterior rearview mirror 

housing individually or in combination a repeating flashing light, a heated mirror glass, an 

electrochromatically dimmable mirror glass, a detection and/ or warning display module for a 

driving assistance device, such as blind spot monitoring, lane departure warning, proximity 

monitoring, or the like, or a combination thereof. Alternatively or additionally, the mirror head may 

have at least one sensor for detecting driving and / or environmental conditions, such as 

temperature, brightness, degree of contamination, lighting situation, for example, to automatically 

heat the mirror glass and/ or z. B. abzusublenden electrochromatic. Partial accommodation of 

said electrical components is also possible in the mirror base, for example accommodated at least 

in part by a mirror base cover. 

[0019] 

However, a disadvantage of these modern exterior rearview mirror arrangements is their high 

design complexity. This is due to realization: a pivoting of the mirror head relative to the mirror 

from the operating position in the Anklappstellung and vice versa about the hinge axis, and a 

lapping of at least the mirror head with external force in both, and against the direction of travel of 

the motor vehicle, and adjusting the mirror glass relative to the mirror head about the two pivot 

axes for effecting an adjustment of an individual adjustment position of the mirror glass. 

[0020] 
This constructive effort is increased by realizing an electromotive actuation of at least the pivoting 

of the mirror head relative to the mirror base from the operating position into the Anklappstellung 

and vice versa about the hinge axis and/ or the setting of an individual adjustment of the mirror 

glass to the two pivot axes. 

[0021] 

In addition, the modern exterior rearview mirror arrangements allow only very limited variance in 

terms of design or 
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Design. 

An object of the invention is the development of a 

[0022] 
Exterior rearview mirror assembly for a motor vehicle, which meets today's demands on comfort 

and safety requirements, and which has a manageable design effort. 

[0023] 
The object is solved with the features of the independent claim. 

[0024] 
Accordingly, the invention provides an exterior rearview mirror assembly with a provided for the 

vehicle-side arrangement mirror base and arranged on this mirror head and a mirror head 

accommodated, opposite this rigid and immovable fixedly arranged mirror glass. 

[0025] 

At least one articulated connection is provided between the mirror head and the vehicle-side 

arrangement of the mirror base. 

The at least one articulated connection comprises a total of two joint axes whose directional 

vectors are independent of each other. 

[0026] 

Accordingly, a first hinge axis and a second hinge axis between the mirror head and the vehicle­

side arrangement are provided. 

The direction vectors which define the positions of the joint axes in space are independent of each 
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other. 

[0027] 
The first and the second hinge axis are common or independent of each other: an undertaking of 

pivoting at least the mirror head from an operating position into an Anklappstellung and vice versa, 

a whipping of at least the mirror head in and against the direction of travel, as well as an 

adjustment of an individual adjustment of at least the mirror glass depending, for example 

assigned by sitting position and height of a driver of the motor vehicle. 

[0028] 

A first electromotive adjusting drive is assigned to the first joint axis. 

A second electromotive adjustment is assigned to the second hinge axis. 

[0029] 
The two electromotive adjusting drives are preferably independently controllable. 

[0030] 

For example, neither the first, nor the second hinge axis parallel to a desired pivoting or 

Adjustment axis may be provided a control device which generates control commands for the first 

electric motor adjustment and for the second electric motor adjustment, which control them 

starting from a pivoting and / or adjusting about the two hinge axes such that pivoting and / or 

adjusting by at least one with at least one desired pivoting or 

Adjusting axis identical imaginary axis is executed. In other words, the control commands cause 

the first electric motor adjustment and the second electric motor adjustment to adjusting 

movements, which pivoting and/ or adjusting at least the mirror head with the mirror glass to those 

with the desired pivoting or Adjusting axis identical imaginary axis cause. 
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[0031] 

In a desired pivoting or Adjustment axis may be, for example, a vertical or horizontal axis. It has 

been found that, for example, manual adjustment of an adjustment of an individual adjustment 

position of a mirror glass can be carried out more easily and quickly if the axes about which an 

adjustment is made are substantially horizontal and vertical. 

[0032] 

Alternatively or additionally, one of the two axes of articulation in the case of a motor vehicle-side 

arrangement of the exterior rearview mirror arrangement can essentially run approximately 

horizontally and / or one of the two articulation axes can run substantially approximately vertically 

in the case of a motor vehicle-side arrangement of the exterior rearview mirror arrangement. In 

contrast, a pivoting from an operating position to an Anklappstellung and vice versa and / or a 

wobble in both, and against the direction of travel of the motor vehicle also be advantageous to a 

different from the vertical or horizontal pivot axis, for example, if at least the mirror head folded in 

or Anklappstellung motor vehicle side protrudes less. This reduces the risk of injury to other road 

users. The exterior rearview mirror assembly with its at least one articulated connection and its 

total of two joint axes can pivot about a pivoting from a Betriebs- in an Anklappstellung and vice 

versa and / or a possible both in and against the direction of travel of the motor vehicle to any pivot 

axis. 

[0033] 

For example, at least the mirror head by manual actuation of an operating device arranged in the 

vehicle interior preferably by a defined pivot angle from an operating position to a z. B. pivoting 

substantially vertically pivoting axis in a Abklappstellung and vice versa by electric motor, for 

example, to avoid a danger to other road users by the otherwise far-projecting exterior rearview 

mirror assembly when the vehicle is parked. 

[0034] 
For example, at least the mirror head may be adjusted by motor actuation of a control device 

arranged in the vehicle interior preferably by a defined pivot angle about two mutually intersecting, 

for example, at a right angle adjusting axes, for example, to make a dependent of seating position 
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and body size setting an individual adjustment of the mirror glass. 

[0035] 
The operating device may be one or more buttons, switches, regulators. 

[0036] 

As an alternative to a manual actuation of an operating device, an automatic electromotive 

actuation of a setting of an individual adjustment position of the mirror glass, which is dependent 

on seat position and body size, can be provided. 

For this purpose, a detection of the driver's seat position and I or size and I or viewing direction 

can be provided by means of one or more suitable sensors and conversion of the sensor signals 

into control commands for the electromotive adjusting drives. 

[0037] 

At least one of the two electromotive adjusting drives is preferably provided for the motor vehicle 

side rigidly connected arrangement. 

An electromotive adjusting drive rigidly arranged on the motor vehicle, for example, is not 

accommodated in a mirror head arranged in an articulated manner in relation to the mirror foot and 

not in a mirror-mounted, mirror-mounted motor vehicle side. As a result, the resulting advantages 

are significantly reduced compared to the prior art and also compared to the previous 

embodiments, the weight of the parts of the exterior rear view mirror arrangement, which are 

articulated on the motor vehicle side, are reduced. As a result, the resistance of the exterior 

rearview mirror assembly to vibrations is significantly increased compared to the prior art again. 

Thus, the highest possible measure of the quality of the means of the exterior rearview mirror 

arrangement visible range of the vehicle environment is free of interference from vibrations of the 

mirror glass, caused by wind, road bumps or powertrain and thus increases road safety by using 

the exterior rearview mirror assembly described again. 

[0038] 

18-09-2018 11 Motherson Innovations v. Magna Mirrors 
Motherson Exhibit 1007, Page 437



At least one at least one hinge axis comprehensive articulated connection may be provided for the 

motor vehicle side arrangement of the mirror base. Depending on whether the articulated 

connection provided for the motor vehicle-side arrangement comprises one or both of the total of 

two joint axes, the first joint axis and I or the second joint axis is thereby provided on the motor 

vehicle side or on the motor vehicle side. At least one hinged connection comprising at least one 

articulation axis can be provided for the arrangement between the mirror base and the mirror 

head. Depending on whether the articulated connection provided for the arrangement between 

mirror base and mirror head comprises one or both of the total of two joint axes, the first joint axis 

and I or the second joint axis is thereby provided or fixed between mirror base and mirror head. 

[0039] 
Thus, the first joint axis can be provided on the motor vehicle side or fixed on the motor vehicle 

side, and I or the second joint axis can be provided on the motor vehicle side or on the vehicle 

side, and I or the first joint axis can be provided or fixed between the mirror base and the mirror 

head, and I or the second joint axis between the mirror base and Mirror head provided or fixed. 

[0040] 

If at least one articulated connection between the mirror base and the vehicle-side arrangement is 

provided, the pivoting or 

Adjustment of the mirror head and the mirror base together about the at least one articulated by 

this articulated joint axis done. 

[0041] 

Is at least one articulated connection between the mirror head and mirror provided so the pivoting 

or Adjusting the mirror head relative to the mirror base around the at least one of this articulated 

compound covered hinge axis done. 

[0042] 
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The first hinge axis and the second hinge axis can intersect each other. Particularly preferably, the 

first hinge axis and the second hinge axis can intersect at a right angle. 

[0043] 
The first hinge axis and the second hinge axis can be skewed to each other. 

[0044] 

The at least one articulated connection can be realized by a ball joint. 

As a result, the first joint axis and the second joint axis can be jointly covered by a ball joint. 

[0045] 
The ball joint may be provided for the motor vehicle-side arrangement of the mirror base. 

[0046] 
The ball joint may be provided for articulated connection between mirror head and mirror base. 

[0047] 

In addition to the two electromotive adjustment drives, the exterior rearview mirror assembly can 

individually or in combination with each other, for example: at least one transmitting device, for 

example for remote operation of an electric door drive, such as a court and / or garage door, and / 

or for vehicle-to-vehicle communication, and/ or at least a repeating flashing light, and/ or a 

heatable mirror glass, and/ or an electrochromatically dimmable mirror glass, and/ or at least one 

detection module for a driving assistance device, such as blind spot monitoring, lane departure 

warning, proximity monitoring or the like, and/ or at least one of the vehicle interior by a Side 

window through visibly arranged warning display module for a driving assistance device, such as a 

blind spot monitoring, a lane departure warning, a proximity monitor or the like, and/ or at least 

one sensor for detecting vo n driving and / or environmental conditions, such as temperature, 

brightness, degree of pollution, lighting situation, for example, to automatically heat the mirror 

glass and/ or z. 
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B. abzusublenden electrochromic, as additional at least partially housed by the exterior rearview 

mirror assembly housed electrical components. 

The list should not be considered as conclusive. 

[0048] 

Advantages of the invention over the prior art, inter alia, result from a reduction of the high 

constructive effort to realize an electromotive actuation of pivoting from an operating position to an 

Anklappstellung and vice versa while ensuring a lapping in and against the direction of travel and 

an electric motor operated Making the individual adjustment of the adjustment of the mirror glass, 

for example, depending on the size and seating position of the driver of the motor vehicle. The 

reduction of the constructive effort is, among other things, accompanied by a reduction in the 

required for pivoting, whipping and setting an individual adjustment axes and the resulting reduced 

compared to the prior art number of electromotive adjusting drives or 

Actuators. In addition, the inventive 

[0049] 
Exterior rearview mirror assembly accommodate at the same time reduced design complexity one 

or more electrical components, which can meet individually or collectively claims to comfort and 

safety requirements. 

[0050] 

Further advantages over the prior art, for example, by a particularly high variance in terms of 

possible designs, design or 

Design. 
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[0051] 
Further features of the invention will become apparent from the claims, the description and the 

drawings. 

[0052] 

Embodiments of the invention are explained below with reference to the drawing. 

Therein, like reference characters designate like or equivalent elements. For clarity, only reference 

numerals in the individual drawings are shown, which are required for the description of the 

respective drawing. The proportions of the individual elements to one another do not always 

correspond to the actual size ratios, since some shapes are simplified and other shapes are 

enlarged in relation to other elements for better illustration. 1 shows a first exemplary embodiment 

of an exterior rearview mirror arrangement for a motor vehicle in a partially sectioned front view. 

Fig. 2: the exterior rearview mirror assembly of FIG. 1 in a partially sectioned side view. 3 shows a 

second embodiment of an exterior rearview mirror assembly for a motor vehicle in a partially 

sectioned front view. Fig. 4: the outer rearview mirror assembly of FIG. 3 in a partially sectioned 

side view. 

5 shows a third embodiment of an exterior rearview mirror assembly for a motor vehicle in a 

partially sectioned front view. 6 shows a fourth embodiment of an exterior rearview mirror 

assembly for a motor vehicle in a partially sectioned front view. 7 shows a fifth exemplary 

embodiment of an exterior rear view mirror arrangement for a motor vehicle in a partially sectioned 

front view. 8 shows a sixth exemplary embodiment of an exterior rearview mirror arrangement for 

a motor vehicle in a partially sectioned front view. 9 shows a seventh exemplary embodiment of an 

exterior rearview mirror assembly for a motor vehicle in a rear view. 

One in Figs. 1 to 9 shown in whole or in part 

[0053] 

Exterior rearview mirror arrangement 01 for a motor vehicle essentially consists of a mirror foot 02 

provided for the motor vehicle side arrangement and a mirror head 03 arranged on the latter, and 

a mirror glass 04 accommodated in the mirror head 03 and rigidly and immovably fixedly arranged 

18-09-2018 15 Motherson Innovations v. Magna Mirrors 
Motherson Exhibit 1007, Page 441



thereon. At least one articulated connection 05 (Fig. 7 , Fig. 8 , Fig. 9 ), 06, 07 (FIG. 1 , Fig. 3 , Fig. 

5, Fig. 6) is provided between the mirror head 03 and the vehicle-side arrangement of the mirror 

02. 

[0054] 
The at least one articulated connection 05, 06, 07 comprises a total of two joint axes 08, 09, 

whose direction vectors, which define the positions of the two joint axes in space, are independent 

of each other. 

[0055] 
The two joint axes 08, 09 are in each case jointly and / or independently of one another: a pivoting 

of at least the mirror head 03 from an operating position into a folded-on position and vice versa, a 

wobbling of at least the mirror head 03 in and opposite to that shown in FIGS. 4 indicated by the 

arrow F direction of travel, as well as an adjustment of an individual adjustment of at least the 

mirror glass 04 depending for example, assigned to seat position and height of a driver of the 

motor vehicle. 

[0056] 

A first articulated axis 08 of the two articulated axes 08, 09 is assigned a first electromotive 

adjusting drive 10. 

A second articulated axis 09 of the two articulated axes 08, 09 is assigned a second electromotive 

adjusting drive 11. 

[0057] 
The exterior rearview mirror assembly 01 has the term mirror glass 04 summarized at least one 

reflective or mirrored surface, which is visible from a driver of the motor vehicle from the vehicle 

interior, for example, through a side window and provides insight into one or more areas of a 

vehicle environment, in which this at Otherwise, there would be no insight into the line of sight 

directed from the seat. 

[0058] 
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For example, to avoid glare from rear light sources, an electro-chromatic dimming of the mirror 

glass 04 may be provided. 

For this purpose, the mirror glass 04 can be designed as an electrochromatically dimmable mirror 

glass. 

[0059] 

The first hinge axis 08 and the second hinge axis 09 may intersect each other as shown in FIGS. 5 

to 9. 

Particularly preferably, the first joint axis 08 and the second joint axis 09 intersect at a right angle, 

as in the case of those shown in FIGS. 7 to 9 

[0060] 
Exterior rearview mirror assemblies 01 are provided. 

[0061] 
Alternatively, the first joint axis 08 and the second joint axis 09 can be skewed relative to one 

another as shown in FIGS. 1 to 4. 

One of the two joint axes 08, 09 can, as shown in FIGS. 3, 4, 7 and 8, be shown in the case of a 

motor vehicle-side arrangement 

[0062] 
Exterior rearview mirror assembly 01 extend substantially approximately vertically. 

[0063] 

Alternatively or additionally, one of the two joint axes 08, 09 as shown in FIGS. 
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3, Fig. 

4, Fig. 7 and Fig. 8 shown in the vehicle-side arrangement of the exterior rearview mirror 

assembly 01 are substantially approximately horizontally. 

[0064] 

It is also possible that, as shown in FIGS. 

1 5, and FIG. 6, for example, the position of the second hinge axis 09 in space in a pivoting or 

Adjusting the first joint axis 08 changed. 

[0065] 
In order to meet the various possible positions of the joint axes 08, 09, the two electromotive 

adjusting drives 10, 11 are preferably independently controllable. 

[0066] 

Optionally, a control device 12 (Fig. 

1 , Fig. 3 7), which generates control commands for the first electromotive adjustment drive 10 and 

for the second electromotive adjustment drive 11, which control these starting from a pivoting and I 

or adjustment about the two articulation axes 08, 09 in such a way that pivoting and I or or 

adjusting by at least one with at least one desired pivoting or Adjusting axis identical, for example, 

horizontally or vertically extending imaginary axis 15, 16 (Fig. 1) is performed. 

[0067] 

In the in Figs. 1 , Fig. 2 , Fig. 3 , Fig. 4 , Outer rear view mirror arrangements 01 shown in FIG. 5 
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and FIG. 6, the articulated connection 06, which encompasses the first joint axle 08, is provided 

for the motor vehicle-side arrangement of the mirror base 02. In addition, in these exterior rearview 

mirror arrangements 01, the articulated joint 07 comprising the second joint axis 09 is provided 

between the mirror base 02 and the mirror head 03. 

[0068] 
In the outer rear view mirror arrangements 01 shown in FIGS. 8 and 9, the articulated connection 

05 encompassing both the first articulation axis 08 and the second articulation axis 09 is provided 

for the arrangement of the mirror base 02 on the vehicle side. 

In contrast, in the illustrated in Fig. 7 

[0069] 
Exterior rearview mirror assembly 01, both the first hinge axis 08, and the second hinge axis 09 

comprehensive articulated connection 05 between the mirror 02 and the mirror head 03 is 

provided. 

[0070] 

Depending on the configuration of the exterior rearview mirror assembly 01, at least one of the two 

electromotive adjusting drives 10, 11 can be arranged rigidly connected to the motor vehicle. 

In the in Figs. 

1 , Fig. 3, Fig. The outer rearview mirror arrangements 01 shown in FIGS. 5 and 6 are here the 

first electric adjusting drive 10 assigned to the first articulated axle 08. 

[0071] 

The at least one articulated connection 05 can, as shown in FIGS. 7 , Fig. 8 and Fig. 9 

represented by a ball joint 13 be realized. This has the advantage that both joint axes 08, 09 are 

encompassed by the articulated connection 05 or are formed by them. A further advantage results 
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from the fact that both the first electromotive adjusting drive 10 associated with the first articulated 

axle 08 and the second electromotive adjusting drive 10 associated with the second articulated 

axle 09 can be arranged rigidly connected to the motor vehicle, as shown in FIG. 8. 

[0072] 

The ball joint 13 may be provided as shown in FIGS. 8 and 9 for the motor vehicle-side 

arrangement of the mirror base 02, or as shown in Fig. 7 for producing the articulated connection 

05 between mirror head 03 and mirror 02. In FIG. 7, the mirror base 02 is rigidly arranged on the 

motor vehicle side or provided for a rigid arrangement on the vehicle side. 

[0073] 

The exterior rearview mirror assembly 01, as shown in FIGS. 1 , Fig. 2 , Fig. 3 , Fig. 5 and Fig. 6 

shown a repeating flashing light 14, for example, in the mirror head 03 accommodate. 

[0074] 
Depending on the design, the exterior rearview mirror arrangements 01 can preferably be 

mounted on a door sill 17 (FIGS. 1 to 4 and 7 to 9), preferably for vehicle-side arrangement, or, for 

example, from a substantially vertical vehicle surface 18 (FIGS. 5 and 6)) may be provided 

projecting. 

[0075] 
The exterior rearview mirror assemblies 01 can provide a standing or suspended arrangement of 

the mirror head 03 on the mirror base. 

[0076] 

A particular embodiment possibility is shown in Fig. 9 outer rearview mirror assembly. 

In this case, the mirror head 03 can be completely surrounded by the mirror glass 04, be a part of 

the mirror glass 04, or include this. 
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[0077] 
The invention is particularly applicable in the field of manufacturing exterior rearview mirror 

assemblies for motor vehicles. 

LIST OF REFERENCE NUMBERS 

[0078] 
01 : Exterior rear view mirror assembly 02: mirror base 03: mirror head 04: mirror glass 05: 

articulated connection 06: articulated connection 07: articulated connection 08: first articulation 

axis 09: second articulation axis 10: first electromotive adjustment drive 11: second electromotive 

adjustment drive 12: control device 13: ball joint 14: repeating direction indicator 15: imaginary 

axis 16: imaginary axis 17: door sill 18: vehicle surface F: direction of travel 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

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

CLAIMS EP2492144 

1. 
Exterior rearview mirror assembly (01) for a motor vehicle with a provided for the motor vehicle 

side mirror mount (02) and arranged on this mirror head (03) and in the mirror head (03) 

accommodated, opposite this rigid and immovable fixedly arranged mirror glass (04), wherein at 

least one articulated connection (05, 06, 07) between the mirror head (03) and the vehicle-side 

arrangement of the mirror base (02) is provided, which comprises a total of two joint axes (08, 09) 

whose direction vectors are independent of each other, and wherein the two joint axes (08, 09) 

together and/ or independently of each other: - a pivoting at least of the mirror head (03) from an 

operating position into an Anklappstellung and vice versa, - a whipping of at least the mirror head 

(03) in and against the direction of travel (F), and - a Setting an individual adjustment position of at 

least the mirror glass (04) depending example are assigned to the seat position and body size of a 

driver of the motor vehicle, characterized by a first electromotive adjusting drive (10) associated 

with a first articulated axle (08) of the two articulated axles (08, 09) and a second articulated axle 

(09) of the two articulated axles (08, 09) associated second electric motor adjustment (11 ). 

2. 
Exterior rearview mirror assembly according to claim 1, characterized in that the two electromotive 

adjusting drives (10, 11) are independently controllable. 

3. 

An exterior rearview mirror assembly according to claim 1 or 2, characterized by a control device 
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