Case L17-0v-00077-RI-PIG BECF No. Biiled OL/25/17 PagelD 377 Page iof?2

AQ 120 Reyw. O8/1

o Mail Stop § - REPORT ONTHE
o Bivectar of the 1.8, Pivent and Trademark Office FILING OR DEVERMINATION OF AN
PO Box 1450 AUTION BEGARDING A PATENT OR
Alexandrig, VA 22313-1458 TRADEMARK
I Comphiaree with 35 LIS C0 5290 andfor 13 U8 § VG von are hershy advisediihi 3 conrtaction bag been
Sled i e U8 District Court Waestern District of Michi o the following
T irademadksor B Patents, ¢
DOCKET NG, DATE FILED 17237 201 JO.8. DISTRICT COURT o
1:17-cv-77 ’ Western District of Michigan
PLAINTIFF DEFENDANY
MAGNA MIRRORS OF AMERICA, INC. SAMVARDHANA MOTHERSON REFLECTEC GROUP
HOLDINGS UIMITED, et all
FATENT OR DATE OF PATENT B
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT O TRADEMARK
! SEE ATTACHED
~
4
5
In the above—entitled case, the following patent(s) trademark({s} have been included:
DATE INCLUDER  PmcLubep®y
1 Amendment T Anseer {1 Cross Bilt 1 Other Pleading
PATENT OR DATE OF PATENTY OV TR 3 DO TERET O35 TR & TN AR I
_IRADEMARKNO. | ORTRADEMARK | DOLEROFPATENTORTRADEMARK
H
o]
3
4
5

in the above—entitled case, the following decision has been rendeved or fudgement issued:

DECISIONJUDGEMENT

CLERK (BY ) DEPUTY CLERK DATE

Thomas L. Dorwin, Clerk of {ourt /s/ P. Woods 1/25/2017
Capy -—Upon initiation of action, xadl this copy o Directny  Capy 3-—Upon terndnstion of action, mail this capy to Directar
Copy 2—Upen §iting document adding patest(s), raadl this copy to Divector  Copy 4 Cuse file copy
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Case L17-cv-00077-RIJ-PIG

ECF Mo, b filed 01/25/17

PagelD 378 Page 2of2

Patent No, Date of Patent Haolder
May3, 2011 Magna Mirrors of America, Inc.

U.B, Patent 7,534,843

U8 Patent 8,128.243

March §, 2012

Muagna Mirrors of Americs, Ing,

U8, Patent 8,128,244

March 6, 2012

Magna Mirrors of Ameries, Inc,

ULS, Patent 8,147,077

April 3, 2012

Magna Mirrors of America, Ine.

U.S. Patent 8,267,534

September 18, 2012

Magna Mirrors of America, Inc.

LS. Patent 8,550,642

QOctober 8, 2013

Muagna Mirrors of America, Inc.

{18, Patent 8,391,047

November 26, 2013

Magna Mirrors of Ameriea, Inc.

ULK, Patent 8,783,882

Tuly 22,2014

Magna Mirrors of America, Inc.

U.S. Patent 8,899,762

December 2, 2014

Magna Mirrors of America, Inc.

2IETHN
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Case 115-cv-00183-JTN ECF No. 28 filed 03/24/18 Page 1 of 2 PagelD 468

AQO 120 (Rev. 08/10)

0 Mail Step 8 REPORT ON THE
’ Bireetor of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-145¢ TRADEMARK

In Compliance with 35 U.5.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Wastern District of Michigan on the following

] Trademarks or B Patents.  ( [ the patent action involves 35 U.S.. § 202.):

DOCKET NG. DATE FILED 1.8, DISTRICT COURT
1:15-cv-183 2118/2015 Waestern District of Michigan
PLAINTIFF DEFENDANT
Magna Mirrors of America, Inc. Ficosa International S.A. et al
PATENT OR DATE OF PATENT TN ' -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
i SEE ATTACHED LIST
3
4
5

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

DATE INCLUDED INCLUDED BY
1 Amendment [ Answer [ Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT JE— r -
TRADEMARK N{O. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
2
3
4
5

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

DECISION/JUDGEMENT
Voluntarily Dismissed on 3/23/2016

CLERK (BY) DEPUTY CLERIC DATE
Clerk of Court {3/ Paula J. Woods 3/2412016

Caopy 1—Upeon nitiation of action, mail this copy to Directsr  Copy 3-—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), xaail this copy to Birector  Cepy 4—Case file copy
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Case 115-cv-00183-JTN ECF No. 28 filed 03/24/18  Page 2 of 2 PagelD 467

Patent No.

Date of Patent

Holder

1.8, Patent 7,934,843

May 3, 2011

Magna Mirrors of Awmerica, Inc.

U.S. Patent 8,128,243

March 6, 2012

Magna Mirrors of America, Inc.

U.S. Patent 8,128,244

March 6, 2012

Magna Mirrors of America, Ine.

.8, Patent 8,147,077

April 3, 2012

Magna Mirrors of America, Ine.

U.S. Patent 8,267,534

September 18, 2012

Magna Mirrors of America, Inc.

U.S. Patent 8,550,642

Qctober 8, 2013

Magna Mitrors of America, Inc.

U.S. Patent 8,591,047

November 26, 2013

Magna Mirrors of America, Inc.

U.S. Patent 8,783,882

July 22,2614

Magna Mirrors of America, Inc.

U.S. Patent 8,899,762

December 2, 2014

Magna Mitrors of America, Inc.

16621797.1
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Case 1:15-cv-00183-JTN Doc #4 Filed 02/20/15 Page 1 of 2 Page ID#373

AOQ 120 (Rev. 08/10)

TO-: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Michigan on the following
[J Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
1:15-cv-183 2/19/2015 Western District of Michigan

PLAINTIFF DEFENDANT

Magna Mirrors of America, Inc. Ficosa International S.A.; Ficosa North America

Corporation; Ficosa North America S.A. de C.V.; and
Fico Mirrors, S.A.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 SEE ATTCHED LIST

2

3

4

S

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment [1 Answer ] Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

TRACEY CORDES, CLERK OF COURT | /s/ Paula J. Woods 2/20/1015

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing decument adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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Case 1:15-cv-00183-JTN Doc #4 Filed 02/20/15 Page 2 of 2 Page ID#374

Patent No.

Date of Patent

Holder

U.S. Patent 7,934,843

May 3, 2011

Magna Mirrors of America, Inc.

U.S. Patent 8,128,243

March 6, 2012

Magna Mirrors of America, Inc.

U.S. Patent 8,128,244

March 6, 2012

Magna Mirrors of America, Inc.

U.S. Patent 8,147,077

April 3, 2012

Magna Mirrors of America, Inc.

U.S. Patent 8,267,534

September 18, 2012

Magna Mirrors of America, Inc.

U.S. Patent 8,550,642

October 8, 2013

Magna Mirrors of America, Inc.

U.S. Patent 8,591,047

November 26, 2013

Magna Mirrors of America, Inc.

U.S. Patent 8,783,882

July 22,2014

Magna Mirrors of America, Inc.

U.S. Patent 8,899,762

December 2, 2014

Magna Mirrors of America, Inc.

16621797.1
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. £ 7,934,843 B2
APPLICATIONNO.  :12/851045
DATED : May 3, 2011
INVENTOR(S) : Niall R. Lynam

Page 1 of 1

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

Column 1
Line 24, “minor” should be --mirror--

Column 14
Line 61, “Cavity” should be --cavity--

Column 17
Line 7, “minor” should be --mirror--
Line 12, “application™ should be --applications--

Column 20
Lines 15-16, “spottermirrors” should be --spotter mirrors--

Column 24
Line 37, “material,” should be --material.--

Column 25
Line 54, “application™ should be --applications--
Line 67, “application” should be --applications--

Column 26
Line 48, “application” should be --applications--

Column 29
Line 59, Claim 11, “minor” should be --mirror--

Signed and Sealed this

Twenty-second Day of November, 2011

Director of the United States Patent and Trademark Office

SMR USA
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PTO/SB/44 (09-07)

Approved for use through 08/31/2013. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _ 1 of _ 1
PATENT NO. 0 7,934,843

APPLICATION NO.: 12/851,045

ISSUE DATE : May 3, 2011

INVENTOR(S) Niall R. Lynam

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column 1
Line 24, "minor" should be --mirror--

Column 14
Line 61, "Cavity" should be --cavity--

Column 17
Line 7, "minor" should be --mirror--
Line 12, "application" should be --applications--

Column 20
Lines 15-16, "spottermirrors” should be --spotter mirrors--

Column 24
Line 37, "material," should be --material.--

Column 25
Line 54, "application" should be --applications--
Line 67, "application" should be --applications--

Column 26
Line 48, "application" should be --applications--

Column 29
Line 59, Claim 11, "minor" should be --mirror--

MAILING ADDRESS OF SENDER (Please do not use customer number below):

GARDNER, LINN, BURKHART & FLORY, LLP

2851 Charlevoix Dr., S.E., Suite 207

Grand Rapids, M| 49546

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 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: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 11201877
Application Number: 12851045
International Application Number:
Confirmation Number: 1992

Title of Invention:

EXTERIOR SIDEVIEW MIRROR SYSTEM

First Named Inventor/Applicant Name:

Niall R. Lynam

Customer Number:

28101

Filer:

Timothy A. Flory/Amanda Sytsma

Filer Authorized By:

Timothy A. Flory

Attorney Docket Number: DONO9 P-1624
Receipt Date: 17-0CT-2011
Filing Date: 05-AUG-2010
Time Stamp: 16:22:01

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t File N . . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
80980
1 Transmittal Letter TransmittalForm.pdf no 1
05b96ee773aa9605a565234c39e98¢25d43)]
d67ec
Warnings:
Information:
SMR USA
Exhibit 1009
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e . 113832
2 Request for Certificate of Correction RequestforCz:le?teofCorrectl no 1
p ad7caa7c99223ef7279774fd0518b2ad52ak
387c
Warnings:
Information:
Total Files Size (in bytes):i 194812

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

SMR USA
Exhibit 1009
Page 0010




Doc Code: TRAN.LET
Document Description: Transmittal Letter

Approved

PTO/SB/21 (07-08)
for use through 07/31/2012, OMB 0651-0031

U.S. Patent and Trademark Offloe U S DEPARTMENT OF COMMERCE

Appllcahon Number 12/851,045

TRANSMITTAL Filing Date August 5, 2010
FORM First Named Inventor Niall R. Lynam
Art Unit 2872

(to be used for all correspondence after initial filing)

Examiner Name

Alessandro V. Amari

K Total Number of Pages in This Submission

Attorney Docket Number |50 p.qe24

/

Petition

[]

Amendment/Reply

D After Final

D Affidavits/declaration(s)
Extension of Time Request

Express Abandonment Request

HiNn

Information Disclosure Statement

Petition to Convert to a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address
Terminal Disclaimer

Request for Refund

CD, Number of CD(s)

D Landscape Table on CD

ENCLOSURES  (Check all that apply)
|___| D After Allowance Communication to TC
Fee Transmittal Form Drawing(s)
D D ) Appeal Communication to Board
Fee Attached Licensing-related Papers of Appeals and Interferences

NOOO OO

-Request for Certificate of Correction

Appeal Communication to TC
{Appeal Notice, Brief, Reply Brief)

Proprietary Information

Status Letter

Other Enclosure(s) (please |dentify
below):

Certified Copy of Priority Remarks |

Document(s)

Reply to Missing Parts/
Incomplete Application
Reply to Missing Parts
under 37 CFR 1.52 or 1,563

0O OO

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
GARDNER, LINN, BURKHART & FLORY, LLP

Signature %

Printed name Timothy A./Fﬁy/

Date October 17, 2011

I Reg. No. |42540

/ CERTIFICATE OF TRANSMISSION/MAILING

~

the date shown below:

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Pastal Service with
sufficient postage as first class mall in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on

Signature

omonda §). oéuma

Wped or printed name ~ |Amanda R. Sytsma

Date |October 17, 2011 )

This collection of information Is required by 37 CFR 1.5. The information is required to obtain or refain 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 and1.14. This collection Is estimated fo 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, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES QR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/851,045 05/03/2011 7934843 DONO09 P-1624 1992
28101 7590 04/13/2011
VAN DYKE, GARDNER, LINN & BURKHART, LLP
SUITE 207

2851 CHARLEVOIX DRIVE, S.E.
GRAND RAPIDS, MI 49546

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

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

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

Niall R. Lynam, Holland, MI;

IR103 (Rev. 10/09)
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Receipt date: 08/10/2010

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Approved for use throu

U.S. Patent and Trademark Office; U.S. Dﬁgﬁﬁ%@%

PTO/SB/0BA (07-05)

ST | 2872

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

{Use as many sheets as necessary)

Complete if Known

Application Number 12/851,045
Filing Date August 5, 2010
First Named Inventor Niall R. Lynam
Art Unit 2872

Examiner Name

Sheet I 3 |of I 12 Attorney Docket Number | DONQOS P-1624
U. S. PATENT DOCUMENTS
Exgmi*ner Cite Document Number Publication Date Name of Ratentee or Pages, Columns, Lines, Where
Initials No, Number-Kind Coda? x| MM-DD-YYYY Appllcant of Cited Document ngsgspégzizgf;pg;r
6,315,419 2001-11-13 Platzer, Jr.
6,310,611 2001-10-30 Caldwell
6,294,989 2001-09-25 Schofield et al.
6,286,965 2001-09-11 Caskey et al.
6,276,821 2001-08-21 Pastrick et al.
6,270,225 2001-08-07 Goolsby
6,260,608 2001-07-17 Kim
6,257,746 2001-07-10 | Todd et al.
6,250,148 2001-06-26 Lynam
6,245,262 2001-06-12 Varaprasad et al.
6,227,689 2001-05-08 | Miller
6,207,083 2001-03-27 Varaprasad et al.
6,201,642 2001-03-13 Bos
6,199,993 2001-03-13 Mou
(Change(s) aPPl;ec{ 6,198,409 2001-03-06 Schofield et al.
to docu bremt 6,196,688 2001-03-06 Caskey et al.
’ 6,178,034 2001-01-23 Allemand et al.
/DA 6,176,602 2001-01-23 | Pastrick et al.
5/29/2011 6,172,613 2001-01-09  |DeLine et al.
6,164,564 2000-12-26 Franco et al.
6,154,306 2000-11-28 Varaprasad et al,
G1535449 6,915,419 2001-11-13  [Platzer, Ir.
6,128,860 2000-10-10 | Varaprasadretat. Kepp et al.
N . 6,124,647 2000-09-26 | Marcus et al.
Change(grappiied 6,116,743 2000-09-12_ |Hoek
to documknt, 6,111,684 2000-08-29  |Forgette et al.
DAG 6,109,586 2000-08-29 |Hock
6,097,023 2000-08-01 Schofield et al.
5/29/2017 6,074,068 2000-06-13 | Palathingal
6,065,840 2000-05-23 Caskey et al.
6,033,078 2000-03-07 Su et al.
6,032,323 2000-03-07 Smith et al.
6,030,084 2002-02-29 Schmidt
G029:5%1 0,002,511 1999-12-14 Varaprasad et al.
66486 6,001,486 1999-12-14 | Varaprasad et al.
6,007,207 1999-12-28 Liu
Examiner / i Date
Signature /Alessandro Amary Considered 01/11/2011

*EXAMJNER Initial if ref‘erence consldered whether or not citation is in conformance with MPEP 609. Draw line through citation it not in conformance and not censidered. Include copy of this form with
! Applicant’s unique uta(lon designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901,04. ? Enter Office that issued

next ion to

the document, by the two-letter code (WTI’O Standard ST.3), * For Japanese patent documents, the indication of the year of the relgn of the Emperor must precede the serial number of the patent document, *

Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible.

Applicant is 1o place a check mark here if Eugllsh language Translation is attached.

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 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 (hls form and/or suggestlons for reducing this burden, shuuld bs sem to

the Chlef Information Officer, U.S, Patent and Trademark Office, P.0, Box 1450, Alexandria, VA 22313-

ot ot i 0 B e B GON S DE RED EXCEPT WHERE LINED THROUGH. /A.A./

1450. DO NOT SEND F! COMPLETED

RMS TO THIS ADDRESS, S|
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PTO/SB/08A (07-05)

Receipt date: 08/10/2010 US. Patent and Trademark Offce; .S, DAFARIMEND OB OM ﬁ&@ 2872

Under the Pzﬁerwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number,

Substitute for form 1449/PTO Comp lete if Known
INFORMAT'ON DISC LOSURE A?plication Number 12/851,045
STATEMENT BY APPLICANT ~ [Finenate AUGURLS, 2010
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet | 10 |of | 12 Attorney Docket Number | DONO9 P-1624
Change(s) applicd
to documpeat, U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
/D.A.Glntials* | No!! _ sprraw—] MM-DD-YYYY Applicant of Cited Document Relevant Passages or
Number-Kind Code Relevant Figures Appear
3/29/20T11
2,135,262 1938-11-01 Schumacher
1,672,559 1928-06-05 Doble
1,114,559 1914-10-20 Weed
D297,926 1988-10-04 Kesler
DA493,394 2004-07-27 Lawlor et al.
D493,131 2004-07-20 Lawlor et al.
21004 | 2667/0032638 2004-02-19 Tonar et al,
2004/0032675 2004-02-19 Weller et al.
2004/0032676 2004-02-19 Drummond et al.
2002/0036828 2002-03-28 Wong
2003/0043589 2003-03-06 Blank
2006/0050018 2006-03-09 Hutzel et al.
2005/0078389 2005-04-14 Kulas et al.
2005/0083577 2005-04-21 Varaprasad et al.
2005/0099693 2005-05-12 Schofield et al.
2006/0126150 2006-06-15 Tonar et al.
2005/0134983 2005-06-23 Lynam
2002/0159169 2002-10-31 McCord
2002/0159270 2002-10-31 Lynam et al.
2008/0308219 2008-12-18 Lynam
2009/0237820 2009-09-24 McCabe et al.
2004/0264011 2004-12-30 Lynam
20020105741 08-08-2002 Platzer, Jr.
20030117731 06-26-2003 Platzer, Jr.
20040165291 08-26-2004 Platzer, Jr.
20050232469 10-20-2005 Schofield et al.
20050248859 11-10-2005 Platzer, Jr.
20060061008 03-23-2006 Karner et al.
20060125919 06-15-2006 Camilleri et al.
20060171704 08-03-2006 Bingle et al.
20060184297 08-17-2006 Higgins-Luthman
20060268440 11-30-2006 Platzer, Jr.
20070068257 03-15-2007 Lynam
20070285789 12-13-2007 Lindahl et al.
20080212189 09-04-2008 Baur et al.
20080225421 09-18-2008 Platzer
Examiner , " Date
Signature /Alessandro Amary Considered 01/11/2011

*EXAMINER lmhal if relerence ccnsldered whether or not citalion is in conformance with M]’EP 609. Draw line through citation it not in conformance and not considered. Include copy of this form with
next to appli ¥ Applicant’s unique citation designation humber (optional), ? See Kinds Codes of USPTO Patent 1Jocuments at www.uspto.gov or MPEP 901.04, * Rnter Office that issued
the document, by the two letler code (WlPO Standard ST.3), * For Japanese patent documents, the indication of the year of the relgn of the Emperor must precede the serial number of the patent document. *
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 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 pracess) an
application. Confidentiality is govcmed by 35 U.S.C. 122 and 37 CER 1.14, This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the pleted application
form o the USPTO. Time will vary d ding upon the individual case. Any cc on the amount of time you require to complete this form and/or suggesllons for reducing this burden, should be sent to
the Chief Information Officer, U.S. Patent and Trademark Qffice, P.0, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO:

Commisionr for bt ORI MMM B CONSIDERED EXCEPT WHERE LINED THROUGH. /AA/
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Applicant : Niall R. Lynam
Serial No, : 12/851,045
Page 2

Amendments to the Specification:
Change(s) aPPliec]

to document,

AMCs Please amend paragraph [0001] on page 1 as follows:
3/28/201 1
i
[8825] The present application is a continuation of U.S. patent application Ser. No. 12/197,666,

filed Aug. 25, 2008, now U.S. Pat. No. 7.842,154-(AtterneyPocket DONOIP-1462) which is a
division of U.S. patent application Ser. No. 10/709,434, filed May 5, 2004, now U.S. Pat. No.

7,420,756, which claims the benefit of U.S. provisional application, Ser. No. 60/471,872, filed

May 20, 2003, which are hereby incorporated herein by reference in their entireties.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

28101 7590 03/22/2011 I EXAMINER |
VAN DYKE, GARDNER, LINN & BURKHART, LLP AMART, ALESSANDRO V
SUITE 207
2851 CHARLEVOIX DRIVE, $.E. | arrowm PAPERNUMBER |
GRAND RAPIDS, MI 49546 2872

DATE MAILED: 03/22/2011

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

12/851,045 08/05/2010
TITLE OF INVENTION: EXTERIOR SIDEVIEW MIRROR SYSTEM

Niall R. Lynam DONO09 P-1624 1992

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

nonprovisional NO $1510 $300 $0 $1810 06/22/2011
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

28101 7590 03/22/2011
VAN DYKE, GARDNER, LINN & BURKHART, LLP _ Certificate of Mailing or Transmission _
SUITE 207 I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
2851 CHARLEVOIX DRIVE, S.E. addressed to the Mail Stop ISSUE FEE address above, or being facsimile
GRAND RAPIDS. MI 49546 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/851,045 08/05/2010 Niall R. Lynam DONO09 P-1624 1992
TITLE OF INVENTION: EXTERIOR SIDEVIEW MIRROR SYSTEM
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 06/22/2011
| EXAMINER | ART UNIT | crasssuscrass |
AMARI, ALESSANDRO V 2872 359-872000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). ol - 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. ; . . 2
(2) the name of a single firm (having as a member a
[ "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submutting 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 toage Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, AIexand%'ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/851,045 08/05/2010 Niall R. Lynam DONO9 P-1624 1992
28101 7590 03/22/2011 I EXAMINER |
VAN DYKE, GARDNER, LINN & BURKHART, LLP AMARI, ALESSANDRO V
SUITE 207
2851 CHARLEVOIX DRIVE, S.E. | ART UNIT PAPER NUMBER |
GRAND RAPIDS, MI 49546 2872

DATE MAILED: 03/22/2011

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

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

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

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

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

Page 3of 3
PTOL-85 (Rev. 02/11)
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

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

. . 12/851,045 LYNAM, NIALL R.
Notice of Allowability Examiner Art Unit
ALESSANDRO AMARI 2872

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

1. X This communication is responsive to amendment of 1/19/2011.

2. [X] The allowed claim(s) is/are 1-39.

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

a)[J Al b)[J Some* c¢)[INone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [[] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiners Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [] Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110316
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Application/Control Number: 12/851,045 Page 2
Art Unit: 2872

DETAILED ACTION
Terminal Disclaimer
The terminal disclaimer filed on 19 January 2011 disclaiming the terminal portion
of any patent granted on this application which would extend beyond the expiration date
of US Patent 6522451 has been reviewed and is accepted. The terminal disclaimer has
been recorded.
Affidavit
The Declaration filed on 19 January 2011 under 37 CFR 1.131 is sufficient to

overcome the Lynam et al US 2002/0072026 reference.

REASONS FOR ALLOWANCE

Claims 1-39 are allowed.

The following is an examiner’s statement of reasons for allowance:

Claim 1 is allowable for at least the reason, “wherein said backing plate element
comprises a polymeric substrate that is formed as a single element by injection molding
of a polymeric resin; wherein said backing plate element is capable of supporting said
plano reflective element and said auxiliary reflective element; wherein said first support
portion of said backing plate element comprises a flat portion and wherein said plano
reflective element is disposed at said flat portion; wherein said second support portion
of said backing plate element comprises a curved portion and wherein said auxiliary
reflective element is disposed at said curved portion; wherein the rearward field of view

of said auxiliary reflective element is different from and angled to the rearward field of
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Application/Control Number: 12/851,045 Page 3
Art Unit: 2872

view of said plano reflective element when both are attached to said backing plate
element of said piano-auxiliary reflective element assembly when said piano-auxiliary
reflective element assembly is included in said exterior sideview mirror assembly and
when said exterior sideview mirror assembly is attached to the side of the automobile;
wherein angling of the rearward field of view of said auxiliary reflective element relative
to the rearward field of view of said plano reflective clement is achieved, at least in part,
by an angling of said second support portion of said backing plate element supporting
said auxiliary reflective element relative to said first support portion of said backing plate
element supporting said plano reflective element; wherein, when said exterior sideview
mirror assembly is attached to the side of the automobile, the field of view of said plano
reflective element generally views rearwardly of the equipped automobile and the field
of view of said auxiliary reflective element generally views towards a blind spot in the
side lane adjacent the side of the automobile to which said exterior sideview mirror
assembly is attached, said blind spot being generally outside the rearward field of view
of said plano reflective element when said plano reflective element is viewed by a driver
of the equipped automobile when said exterior sideview mirror assembly is attached to
the side of the automobile; and wherein at least one of said plano reflective element and
said auxiliary reflective element comprises one of(a) a glass substrate having a surface
coated with a metallic reflector coating and (b) a polymeric substrate having a thin glass
element applied to a surface thereof and with an opposing surface thereof having a
reflecting layer applied thereto” as set forth in the claimed combination. Claims 2-39 are

allowable due to their dependence on claim 1.
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Application/Control Number: 12/851,045 Page 4
Art Unit: 2872

Applicant has overcome the prior art rejection and questions regarding priority by
filing a 37 CFR 1.131 affidavit which proved sufficient to overcome the Lynam et al
reference. The 37 CFR 1.131 affidavit proves that Niall Lynam conceived or invented
the subject matter disclosed in the patent application publication.

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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ALESSANDRO AMARI whose telephone number is
(571)272-2306. The examiner can normally be reached on Monday-Friday 8:00 AM to
5:30 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Stephone B. Allen can be reached on (571) 272-2434. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.

SMR USA
Exhibit 1009
Page 0023



Application/Control Number: 12/851,045 Page 5
Art Unit: 2872

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.

16 March 2011 /Alessandro Amari/
Primary Examiner, Art Unit 2872
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;og51045 LYNAM, NIALL R.
"““H““H“HW““HN “ ““HH “‘ o o
ALESSANDRO AMARI 2872
ORIGINAL INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED

359 866 o218 5/08 (2006.0)
ofz2]s8 77182 (2006.0)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
359 877
X Claims renumbered in the same order as presented by applicant O CPA K T.D O Raa47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 17 33

2 18 34

3 19 35

4 20 36

5 21 37

6 22 38

7 23 39

8 24

9 25

10 26

11 27

12 28

13 29

14 30

15 31

16 32
NONE

Total Claims Allowed:
39

(Assistant Examiner) (Date)
/ALESSANDRO AMARI/
Primary Examiner.Art Unit 2872 03/16/2011 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 16

U.S. Patent and Trademark Office

Part of Paper No. 20110316
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

iiRef iHits Search Query DBs \Default Plurals Time Stamp
# {Operator
L1 3846 {(359/866,872,877,883).CCLS. {US-PGPUB; OR OFF 2011/03/16
USPAT; USOCR; i 15:41
EPO; JPO;
DERWENT
EAST Search History (I nterference)
{Ref# {Hits Search Query \DBs iDefault Operator {Plurals {Time Stamp
L2 1 plano-auxiliary.clm. US-PGPUB; ADJ ON 2011/03/16 15:42
USPAT; UPAD
3 68  isideview mirror.cim.  \US-PGPUB; ADJ ON 2011/03/16 15:42
USPAT; UPAD
L4 5 plano reflective US-PGPUB; ADJ ON 2011/03/16 15:42
element.cim. USPAT; UPAD
15 395 (side view or side- US-PGPUB; ADJ ON 2011/03/16 15:43
: view or sideview) USPAT; UPAD
: mirror.clm.
L6 4719  {backing plate.cim. US-PGPUB; ADJ ON 2011/03/16 15:43
USPAT; UPAD
i 16742 ffield near1 view.cim.  {US-PGPUB; ADJ ON 2011/03/16 15:44
USPAT; UPAD
i8 5 4and5and6and 7 {US-PGPUB; ADJ ON 2011/03/16 15:44
USPAT; UPAD
iL10 7 auxiliary reflective US-PGPUB; ADJ ON 2011/03/16 15:48
element.clm. USPAT; UPAD
L11 1 8and 10 US-PGPUB; ADJ ON 2011/03/16 15:48
; USPAT; UPAD

3/16/2011 3:49:23 PM
C:\ Documents and Settings\ aamari\ My Documents\ EAST\ Workspaces\ 12851045.wsp

file:///Cl/Documents %20and%20Settings/aamari/My%20Docume...2851045/EAS TSearchHistory. 12851045_AccessibleVersion.htm3/16/2011 3:49:37 PM
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IN THE UNITED STATES PATENT AND TRADEMARXK OFFICE

Group Art . 2872

Examiner : Alessandro V. Amari

Applicant : Niall R, Lynam

Serial No. : 12/851,045

Filing Date : August 5, 2010

For . EXTERIOR SIDEVIEW MIRROR SYSTEM
Mail Stop Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir;

REQUEST FOR RECONSIDERATION

Responsive to the Office Action mailed January 13, 2011, Applicants wish to

submit the following; |

Amendments to the Specification are on page 2 of this paper.
Amendments to the Claims begin on page 3 of this paper.
Remarks begin on page 13 of this paper.

A Terminal Disclaimer is attached.

PATENT
DONO09 P-1624
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Applicant : Niall R. Lynam
Serial No, : 12/851,045
Page 2

Amendments to the Specification:

Please amend paragraph [0001] on page 1 as follows:

[0045] The present application is a continuation of U.S. patent application Ser. No. 12/197,666,
filed Aug. 25, 2008, now U.S. Pat. No. 7.842,154-(AtterneyPocket DONOIP-1462) which is a
division of U.S. patent application Ser. No. 10/709,434, filed May 5, 2004, now U.S. Pat. No.
7,420,756, which claims the benefit of U.S. provisional application, Ser. No. 60/471,872, filed

May 20, 2003, which are hereby incorporated herein by reference in their entireties.
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Applicant : Niall R, Lynam
Serial No, : 12/851,045
Page 3

Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the

present application;

1 (original): An exterior sideview mirror system suitable for use on an automobile, said exterior
sideview mirror system comprising;

an exterior sideview mirror assembly adapted for attachment to a side of an automobile;

said exterior sideview mirror assembly including a reflective element having a rearward
field of view when attached to the side of the automobile;

said reflective element attached to an electrically-operated actuator of said exterior
sideview mirror assembly and movable by said actuator in order to position said rearward field of
view to a driver-desired position when said exterior sideview mirror assembly is attached to the
side of the automobile;

wherein said reflective element comprises a plano-auxiliary reflective element assembly,
said plano-auxiliary reflective element assembly comprising a plano reflective element having
unit magnification and a separate auxiliary reflective element having a curvature;

said plano reflective element and said auxiliary reflective element of said plano-auxiliary
reflective element assembly mounted adjacently at said plano-auxiliary reflective element
assembly in a side-by-side relationship and not superimposed with one reflective element on top
of the other reflective element;

said plano reflective element and said auxiliary reflective element supported at a backing
plate element, said backing plate element mounting to said actuator such that movement of said
backing plate element of said plano-auxiliary reflective element assembly by said actuator
simultaneously and similarly moves said plano reflective element and said auxiliary reflective
element;

said auxiliary reflective element having a wide-angle field of view encompassing a blind
spot in the side lane adjacent the side of the automobile to which said exterior sideview mirror

assembly is attached;
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Applicant : Niall R, Lynam
Serial No. : 12/851,045
Page ;4

said backing plate element having a first support portion supporting said plano reflective
element and a second support portion supporting said auxiliary reflective element;

wherein said auxiliary reflective element is positionéd at an outboard portion of said
plano-auxiliary reflective element assembly when said exterior sideview mirror assembly is
mounted to the side of the automobile;

wherein said backing plate element comprises a polymeric substrate that is formed as a
single element by injection molding of a polymeric resin;

wherein said backing plate element is capable of supporting said plano reflective element
and said auxiliary reflective element;

wherein said first support portion of said backing plate element comprises a flat portion
and wherein said plano reflective element is disposed at said flat portion;

wherein said second support portion of said backing plate element comprises a curved
portion and wherein said auxiliary reflective element is disposed at said curved portion;

wherein the rearward field of view of said auxiliary reflective element is diffefent from
and angled to the rearward field of view of said plano reflective element when both are attached
to said backing plate element of said plano-auxiliary reflective element assembly when said
plano-auxiliary reflective element assembly is included in said exterior sideview mirror assembly
and when said exterior sideview mirror assembly is attached to the side of the automobile;

wherein angling of the rearward field of view of said auxiliary reflective element relative
to the rearward field of view of said plano reflective element is achieved, at least in part, by an
angling of said second support portion of said backing plate element supporting said auxiliary
reflective element relative to said first support portion of said backing plate element supporting
said plano reflective element;

wherein, when said exterior sideview mirror assembly is attached to the side of the
automobile, the field of view of said plano reflective element generally views rearwardly of the
equipped automobile and the field of view of said auxiliary reflective element generally views
towards a blind spot in the side lane adjacent the side of the automobile to which said exterior
sideview mirror assembly is attached, said blind spot being generally outside the rearward field

of view of said plano reflective element when said plano reflective element is viewed by a driver

SMR USA
Exhibit 1009
Page 0037




Applicant : Niall R. Lynam
Serial No. @ 12/851,045
Page i 5

of the equipped automobile when said exterior sideview mirror assembly is attached to the side
of the automobile; and

wherein at least one of said plano reflective element and said auxiliary reflective element
comprises one of (a) a glass substrate having a surface coated with a metallic reflector coating
and (b) a polymeric substrate having a thin glass element applied to a surface thereof and with an

opposing surface thereof having a reflecting layer applied thereto.

2 (original): The exterior sideview mirror system of claim 1, wherein at least a portion of said
auxiliary reflective element adjacent said plano reflective element has its front surface generally

coplanar with the front surface of said plano reflective element.

3 (original): The exterior sideview mirror system of claim 2, wherein an element of said backing
plate element at least partially partitions said backing plate element into a first region where said
plano reflective element is disposed and a separate and adjacent second region where said
auxiliary reflective element is disposed, and wherein said first region is adapted to receive said
plano reflective element and said second region is adapted to receive said auxiliary reflective

element.

4 (original): The exterior sideview mirror system of claim 1, wherein said plano reflective
element and said auxiliary reflective element are adjacently supported at said backing plate
element at a joint, and wherein said plano-auxiliary reflective element assembly includes a
demarcation element, said demarcation element disposed at said joint to form a demarcation
between said plano reflective element and said auxiliary reflective element, said demarcation
element having a portion visible to a driver of the automobile when said exterior sideview mirror

assembly is attached to the side of the automobile.

5 (original): The exterior sideview mirror system of claim 4, wherein said demarcation element

is dark colored.
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Applicant : Niall R. Lynam
Serial No. : 12/851,045
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6 (original): The exterior sideview mirror system of claim 5, wherein said demarcation element

is dark colored with a color selected from the group consisting of black, grey, blue and brown.

7 (original); The exterior sideview mirror system of claim 5, wherein said demarcation element

comprises at least one of a polymer material, a tape, a plastic film, a paint, a lacquer and a caulk,

8 (original): The exterior sideview mirror system of claim 7, wherein said demarcation element

comprises a polymer material.

9 (original): The exterior sideview mirror system of claim 5, wherein the rearward field of view
of said auxiliary reflective element is at an angle of at least about 3 degrees relative to the

rearward field of view of said plano reflective element.

10 (original): The exterior sideview mirror system of claim 4, wherein said joint comprises a

space between said plano reflective element and said auxiliary reflective element.

11 (original): The exterior sideview mirror system of claim 10, wherein said demarcation
element is at least partially disposed at said space between said plano reflective element and said

auxiliary reflective element.

12 (original): The exterior sideview mirror system of claim 4, wherein said demarcation
element comprises a wall on said backing plate element, said wall located on said backing plate
element at said joint, said wall disposed between said plano reflective element and said auxiliary

reflective element.

13 (original): The exterior sideview mirror system of claim 1, wherein an element of said
backing plate element at least partially partitions said backing plate element into a first region
where said plano reflective element is disposed and a separate and adjacent second region where

said auxiliary reflective element is disposed, and wherein said first region is adapted to receive
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Applicant : Niall R. Lynam
Serial No. @ 12/851,045
Page 7

said plano reflective element and said second region is adapted to receive said auxiliary reflective

element,

14 (original): The exterior sideview mirror system of claim 1, wherein the rearward field of
view of said auxiliary reflective element is generally directed at least one of outwardly and
downwardly with respect to the longitudinal axis of the equipped automobile when said exterior

sideview mirror assembly is attached to the side of the automobile.

15 (original): The exterior sideview mirror system of claim 1, wherein the rearward field of
view of said auxiliary reflective element is generally directed outwardly and downwardly with
respect to the longitudinal axis of the equipped automobile when said exterior sideview mirror

assembly is attached to the side of the automobile,

16 (original); The exterior sideview mirror system of claim 1, wherein said plano reflective
clement is supported at said backing plate element by at least one of an adhesive attachment and
a mechanical attachment, and wherein said auxiliary reflective element is supported at said

backing plate element by at least one of an adhesive attachment and a mechanical attachment.

17 (original): The exterior sideview mirror system of claim 1, wherein said plano reflective
element comprises a flat glass substrate having a surface coated with a metallic reflector coating
and wherein said auxiliary reflective element comprises a bent glass substrate having a surface
coated with a metallic reflector coating, and wherein said bent glass substrate has a spherical

curvature.

18 (original): The exterior sideview mirror system of claim 1, wherein said plano reflective
element comprises a flat glass substrate having a surface coated with a metallic reflector coating
and wherein said auxiliary reflective element comprises a bent glass substrate having a surface
coated with a metallic reflector coating, and wherein said bent glass substrate has a multiradius

curvature.
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Applicant : Niall R. Lynam
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19 (original): The exterior sideview mirror system of claim 1, wherein said plano reflective
element comprises a flat glass substrate having a surface coated with a metallic reflector coating
and wherein said auxiliary reflective element comprises a bent glass substrate having a surface
coated with a metallic reflector coating, and wherein said bent glass substrate has an aspherical

curvature,

20 (original): The exterior sideview mirror system of claim 1, wherein said plano reflective
element comprises a substrate having a surface coated with a metallic reflector coating and
wherein said auxiliary reflective element comprises a substrate having a surface coated with a

metallic reflector coating.

21 (original): The exterior sideview mirror system of claim 20, wherein said curved portion of
said backing plate element comprises a curvature corresponding to a curvature of said auxiliary

reflective element.

22 (original): The exterior sideview mirror system of claim 21, wherein said curved portion of
said backing plate element has at least one of (a) a spherical curvature, (b) an aspherical

curvature and (c) a multiradius curvature.

23 (original): The exterior sideview mirror system of claim 22, wherein a demarcation element
is disposed betweén said plano reflective element and said auxiliary reflective element and
wherein said demarcation element comprises a part of said backing plate element, and wherein
said demarcation element comprises a wall structure that at least partially partitions said backing
plate element into a first region where said plano reflective element is disposed and a separate
and adjacent second region where said auxiliary reflective element is disposed, and wherein at
least one of (a) said first region is adapted to receive said plano reflective element and (b) said

second region is adapted to receive said auxiliary reflective element.
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Applicant : Niall R. Lynam
Serial No. : 12/851,045
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24 (original): The exterior sideview mirror system of claim 1, wherein said plano reflective
element comprises a substrate formed from elongated sheet of substrate material comprising a
polymeric resin material, and wherein said elongated sheet has a substantially transparent
functional film applied at a surface thereof, and wherein said substantially transparent functional
film provides at least one of (a) an anti-abrasion function, (b) a hydrophobic function and (¢) a
hydrophilic function, and wherein said functional film comprises an ultrathin glass material
which is sufficiently flexible to be provided in a reel or roll, and wherein said functional film is
sufficiently flexible to conform to said substrate of said plano reflective clement, and wherein
said plano reflective element comprises a reflective film disposed at a surface of said substrate

opposite said substantially transparent functional film.

25 (original): The exterior sideview mirror system of claim 1, wherein said plano reflective
element comprises a thin flexible glass sheet and a polymeric substrate, said thin flexible glass
sheet existing as a pre-formed glass sheet that is separate from said polymeric substrate, said thin
glass sheet having an attaching surface, said attaching surface being opposed to and adhered to
said surface of said polymeric substrate when said thin flexible sheet is adhéred to said exterior
surface of said polymeric substrate, said thin flexible sheet providing an anti-abrasion function at
said surface of said polymeric substrate when adhered thereto, said thin flexible glass sheet
substantially conforming to said exterior surface of said polymeric substrate when adhered 7
thereto, said thin glass sheet having a thickness of less than approximately 0.8 mm and greater

than approximately 0.3 mm.

26 (original):; The exterior sideview mirror system of claim 25, wherein said substrate is cut
from a molded or extruded or cast strip or sheet, said glass sheet being laminated to said strip or
sheet and wherein said plano reflective element comprises a reflective film applied to an inner
surface of said substrate opposite said exterior surface, and wherein said reflective film
comprises a polymeric reflective film at least one of laminated, adhered and applied to said inner

surface of said substrate.
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Applicant : Niall R. Lynam
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27 (original): The exterior sideview mirror system of claim 1, wherein said auxiliary reflective
element comprises a heater element operable to demist/deice the outmost surface of said
auxiliary reflective element when said auxiliary reflective element is disposed at said backing
plate element and when said exterior sideview mirror assembly is attached and operated on the

side of the automobile.

28 (original). The exterior sideview mirror system of claim 1, wherein said exterior sideview
mirror assembly including said plano-auxiliary réﬂective element having a rearward field of view
when attached to the side of the automobile comprises a driver-side exterior sideview mirror
assembly, and wherein, when attached to the side of the automobile, said driver-side exterior
sideview mirror assembly provides to the driver of the equipped automobile a total field of view
that generally subtends an angle of at least about 25 degrees with respect to the side of the

equipped automobile.

29 (original): The exterior sideview mirror system of claim 1, wherein said exterior sideview
mirror assembly including said plano-auxiliary reflective element having a rearward field of view
when attached to the side of the automobile comprises a driver-side exterior sideview mirror
assembly, and wherein, when attached to the side of the automobile, said driver-side exterior
sideview mirror assembly provides to the driver of the equipped automobile a total field of view
that generally subtends an angle of at least about 30 degrees with respect to the side of the

‘equipped automobile.

30 (original): The exterior sideview mirror system of claim 1, wherein said auxiliary reflective

element has an aspherical curvature,

31 (original): The exterior sideview mirror system of claim 1, wherein said auxiliary reflective

element has a spherical curvature.
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Applicant : Niall R. Lynam
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32 (original): The exterior sideview mirror system of claim 1, wherein the ratio of the width of

said plano reflective clement to the width of said auxiliary reflective element is greater than 1.5,

33 (original): The exterior sideview mirror system of claim 1, wherein the ratio of the width of

said plano reflective element to the width of said auxiliary reflective element is greater than 2.5.

34 (original): The exterior sideview mirror system of claim 1, wherein said exterior sideview
mirror assembly comprises a door-mounted exterior sideview mirror assembly adapted for
attachment to a side of the automobile adjacent a driver seating location of a driver of the
automobile and wherein the rearward field of view of said auxiliary reflective element generally ‘
views downwardly towards the road surface adjacent to the driver seating location at least at a

distance in the range of about 1 foot to about 24 feet to the rear of the driver seating location. ;

35 (original): The exterior sideview mirror system of claim 1, wherein at least one of said plano é
reflective element and said auxiliary reflective element comprises a glass substrate having a |
surface coated with a metallic reflector coating, and wherein said metallic reflector coating is

selected from the group consisting of (i) a chromium coating, (ii) a titanium coating, (iii) a

rhodium coating, (iv) a metal-alloy coating, (v) a nickel alloy coating, (vi) an aluminum coating

and (vii) a silver coating.
36 (original): The exterior sideview mirror system of claim 1, wherein at least one of said plano

reflective element and said auxiliary reflective element comprises an electro-optic reflective

element.

37 (original): The exterior sideview mirror system of claim 1, wherein said plano reflective
element comprises an electro-optical reflective element, and wherein said electro-optical

reflective element comprises an electrochromic reflective element.
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38 (original): The exterior sideview mirror system of claim 37, wherein said auxiliary reflective

element comprises a fixed reflectance mirror reflector.

39 (original); The exterior sideview mirror system of claim 38, wherein said fixed reflectance
mitror reflector comprises a spherically bent glass substrate coated with a metallic reflector

coating,

40-92 (canceled).
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Applicant : Niall R, Lynam

Serial No. : 12/851,045
Page » 13
Remarks:

The amendments and remarks presented herein are believed to be fully responsive
to the Office Action dated January 13,2011, Claims 1-39 are pending in the application and
claims 40-92 (drawn to non-elected inventions) have been canceled herein without prejudice so
that the subject matter of these claims can be pursued in a divisional application in the future.
The specification has been amended to update an incorporated parent patent application that has

now issued as a United States patent. No new matter has been added.

Priogrity Claim;:

The Office Action alleged that the disclosure of the prior-filed applications fail to
provide adequate support or enablement in the manner provided by the first paragraph of 35 U.S.C.

§112 for one or more claims of this application. Applicant respectfully traverses.

The present application is a continuation of U.S. patent application Serial No.
12/197,666, filed August 25, 2008, now U.S. Patent No. 7,842,154, which is a division of U.S.
patent application Serial No, 10/709,434, filed May 5, 2004, now U.S. Patent No. 7,420,756,
which claims the benefit of U.S. provisional application, Serial No. 60/471,872, filed May 20,

The present application and each of the parent patent applications Serial Nos.
12/197,666 and 10/709,434 have identical disclosures. For example, the present application and
each of the parent patent applications Serial Nos. 12/197,666 and 10/709,434 incorporate by
reference U.S. Patent Nos. 6,522,451 and 6,717,712. See, for example, paragraph [0045] on
page 6 of the present application (reproduced below) and the corresponding paragraph in each of

the parent patent applications Serial Nos. 12/197,666 and 10/709,434.

[0045] Reflective element 12 may comprise an aspheric or multi-radius
or wide angle single element reflective element substrate. The reflective
element 12 may provide a field of view similar to the plano-auxiliary
reflective element assembly disclosed in U.S. Pat. Nos. 6,522,451 and
6,717,712, which are hereby incorporated herein by reference.
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With respect to the priority provisional application Serial No. 60/471,872, this
application similarly incorporates by reference U.S. Patent No, 6,522,451 and U.S, patent
application Serial No. 09/745,172, filed December 20, 2000. U.S, patent application Serial No.,
09/745,172 issued as U.S. Patent No. 6,717,712, Thus, the present application and each of the

priority applications incorporate by reference the same disclosures,

As stated at page 2 of the Request for Continuation Application filed with the
present application, "[t]he copy of the application includes Figures 9-22 and discussion thereof,
which are from U.S. Patent No. 6,717,712, which is incorporated by reference in the present
application and its priority applications." Thus, although the present application as filed included
Figures 9-22 and the text of paragraphs that were identical to Figures 1-14 and the respective
paragraphs from U.S. Patent No. 6,717,712, the addition of these Figures and paragraphs does
not add new matter to the application since the present application and each of its priority

applications incorporated by reference U.S, Patent No, 6,717,712.

Thus, each of the priority applications of the present application incorporates by
reference the disclosures of U.S. Patent Nos. 6,522,451 and 6,717,712, and the additional Figures
and text included in the present application were previously included in the priority applications
via the incorporation by reference of U.S, Patent Nos. 6,522,451 and 6,717,712, No new matter
was thus added to the present application. Thus, the present application should be accorded its
priority date of May 20, 2003 (the filing date of U.S. provisional application Serial No,
60/471,872).

Further, Applicant submits that the incorporated patents, U.S. Patent Nos.
6,522,451 and 6,717,712, provide suppoﬁ for at least each of the claim limitations alleged in the
Office Action to be absent in the present application (such as set forth at pages 3 and 4 of the
Office Action). For example, U.S. Patent No. 6,522,451 discloses:
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(a) an electrically-operated actuator (see, for example, column 6, lines 30-
42 of U.S. Patent No. 6,522,451, reproduced below);

30 . Alternately, when actuator 36 com-
prises an electrically actuated actvator that is electrically
operable incorporating at least onc motor, control 37 can
comprise a switch (which, preferably, is operable under
control of the driver seated in cabho 28) or control 37 can

35 comprise o memory controller, as known in the automotive
mirror art, that controls actnator 36 to move the position of
plano-multiradivs reflective element assembly 30 0 a pre-
set orientation that suits the rearward field of view prefor-
ence of an individual driver. Actuator 36 is mounted to

40 bracket 38 which attaches to vehicle body side 11. Plano-
muliiradivs rellective element assembly 30 is positionable
by acluator 36 wilhin exterior mirror housing 40,

(b) a plano-auxiliary reflective element assembly comprising a plano
reflective element having unit magnification and a separate auxiliary
reflective element having a curvature (see, for example, column 4, lines
24-28 of U.S. Patent No. 6,522,451, reproduced below);

The reflective element comprises 2 plano-

25 muliiradius reflective element assembly which comprises a

plano reflective element baving unit magnification and a

separate multiradius reflective element having a multiradivs
curvature,

and (c) a backing plate element having a first support portion supporting
said plano reflective element and a second support portion supporting said
auxiliary reflective element and the angling of the rearward field of view
of the auxiliary reflective element relative to the rearward field of view
(see, for example, column 15, lines 7-17 of U.S. Patent No. 6,522,451,
reproduced below).

in order to conveniently achieve an
angling of the nwltiradius portion with respect to the plano
portion (and preferably a downward angling), the portion of
the Dacking plate elementl ihat the mulliradius refleciive 10
clement is attached to can be angled relative to the adjacent
portion of the backing plate element that the plano reflective
portion is attached to. Thus, and referring to FIG. 6, plano-
multiradius reflective element assembly 130 includes a
molded polymerie backing plate element 160 comprising a 15
generally flai portion 162 (between BB and CC in FIG. §)
and an adjacent curved portion 161 (betwesn AA and BB).

Thus, Applicant submits that the present application fully supports the presently

claimed invention, and such support for the claimed invention is also found in each of the

priority applications of the present application, including U.S. provisional application Serial No.
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60/471,872 that was filed on May 20, 2003. Thus, the present application is entitled to an
effective filing date of at least May 20, 2003. Reconsideration and withdrawal of the refusal of
the priority date of May 20, 2003 for the present application is respectfully requested.

Claim Rejections:

Claims 1-23 and 27-39 were rejected under 35 U.,S.C, §102(b) as being anticipated
by Lynam, U.S. Publication No. US 2002/0072026 ("Lynam '026"), while claims 24-26 were
rejected under 35 U.S.C. §103(a) as being unpatentable over Lynam, in view of Lynam, U.S.
Publication No. US 2004/0264011 ("Lynam '011").

With respect to the §103(a) rejection, Lynam '011 is the publication of U.S. patent
application 10/709,434, and the present application is a continuation of U.S. patent application
Serial No. 12/197,666, which is a division of U.S. patent application Serial No. 10/709,434
(which published as Lynam '011). Because, as discussed above, each of the parent patent
applications (including application Serial No. 10/709,434, which published as Lynam '011) fully
supports the present claims and the present application is thus entitled to claim the filing benefit
of each priority application, Lynam '011 (being one of the parent patent applications to which the

present application claims priority) clearly is not prior art to the presently claimed invention.

Also, with respect to the §102(b) and §103(a) rejections, Applicant submits that
Lynam '026 is not prior art under 35 U.S.C. §102(b). Lynam '026 published June 13, 2002, and,
as discussed above, the present application has an effective filing date of May 20, 2003 (the filing
date of U.S. provisional application 60/471,872). Thus, Lynam '026 published less than one year
prior to the priority date of the presently claimed invention and Lynam '026 cannot be cited as

prior art under 35 U.S.C. §102(b).

Also, because the present application has a priority date of May 20, 2003 that is
less than one year after the publication date of Lynam '026 (June 13, 2002), and because (as-

discussed below) Applicant conceived and reduced to practice the invention claimed in at least
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the independent claims prior to the effective date of Lynam '026, Applicant respectfully submits
that Lynam '026 is also not prior art under 35 U.S.C. §102(a) or §102(e).

In accordance with 37 CFR 1.131, Applicant submits herewith a Declaration
which declares that the invention claimed in at least independent claims 1, 40, 62, 78, 85, 89 and
91 was invented by Applicant prior to the publication date of Lynam '026, namely, June 13, 2002.

The specification and drawings (Exhibit A) of U.S. patent application Serial No. 09/478,315,
which was filed on January 6, 2000 by Niall R. Lynam (the sole named inventor of the present
application), along with U.,S, Patent No. 6,522,451 (Exhibit B), which issued to Lynam from
U.S. patent application Serial No. 09/478,315, are submitted with the Declaration as evidence
that the present invention was reduced to practice at least as of January 6, 2000, which is well
prior to the Lynam '026 publication date of June 13, 2002 (and prior to the December 20, 2000
filing date of the application that published as Lynam '026). The Declaration is signed by the
named inventor (Niall R. Lynam) for the present application. The attached specification and
drawings of Exhibits A and B clearly indicate that the inventions claimed in at least independent
claims 1, 40, 62, 78, 85, 89 and 91 were reduced to practice well prior to June 13, 2002, the
publication date of Lynam '026, and well prior to December 20, 2000, the filing date of the
application that published as Lynam '026.

Accordingly, the rejections of claims 1-39 under §102(b) and §103(a) in view of
Lynam '026 are obviated, and reconsideration and withdrawal of these rejections is respectfully

requested.

Terminal Disclaimer:

Applicant submits herewith a terminal disclaimer that disclaims the term of any
patent that will issue from the present application beyond the term of U.S, Patent No. 6,522,451,
Please charge Account No. 22-0190 for the $140 terminal disclaimer fee due and for any

additional fees which may be due.
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Claims 1-39 are pending in the application. Applicant respectfully submits that
claims 1-39 are in condition for allowance and a notice to that effect is earnestly and respectfully

requested.

Respectfully submitted,
NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Date: January 19, 2011. 7/-;£2‘15 B

TimothyA"Flory

Registration No. 42 540

2851 Charlevoix Drive, S.E., Suite 207
P.O. Box 888695

Grand Rapids, Michigan 49588-8695
(616) 975-5500
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PTO/SB/26 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031
U.8, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Reduclion Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control humber,
TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT DONOS P-1624

In re Application of: Niall R. Lynam
Application No.: 12/851,045

Filed: August 5, 2010
For: EXTERIOR SIDEVIEW MIRROR SYSTEM

The owner*, Donnelly Corporatlon , of 100 percenl 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 prior patent No, 6,522,451 as the term of sald prior patent is defined In 35 U,S.C. 154
and 173, and as the term of sald prior patent [s presently shortened by any terminal disclaimer, The owner 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 owner 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 as defined in 35 U.S.C. 154 and 173 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 For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/organization.

| hereby declare that all statements ma de herein of my own knowledge are true and that all statements made on in formation and
belief are belie ved to be true; a nd further that th ese statements were made with the knowledge that willful false s tatements and the like so
made are punis hable by fine or imprisonment, or both, under Se ction 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 issued thereon.

2, The undersigned is an attorney or agent of record, Reg. No,_42540

7—:5‘@5‘?’@‘——\ January 19, 2011

//,La—Sign'at‘Uﬁ Date

Timothy A. Flory
Typed or printed name

{616) 975-5500
Telephone Number

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 thls form. Provide credit card Information and authorization on PT0O-2038.

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324,

This callection of infarmation 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 c omplete,
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 ta complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PTO-8199 and select option 2.
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Group Art
Examiner
Applicant
Serial No.

Filing Date :

For

PATENT
DONO9 P-1624

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

2872

Alessandro V. Amari

Niall R. Lynam

12/851,045

August 5, 2010

EXTERIOR SIDEVIEW MIRROR SYSTEM

Mail Stop Amendment
Commissioner for Patents
Washington, D.C. 20231

DECLARATION UNDER RULE 131(a)

Niall R. Lynam, the inventor and Applicant in the above referenced patent application,

declares as follows:

Prior to June 13, 2002, the inventor and Applicant conceived of the claimed
invention of at least the independent claims as filed in the present application. For
example, and with reference to claim 1 of the present application, the inventor and

Applicant conceived of an exterior sideview mirror system comprising:

a. an exterior sideview mirror assembly adapted for attachment to a side of an
automobile;

b. said exterior sideview mirror assembly including a reflective element having a
rearward field of view when attached to the side of the automobile;

c. said reflective element attached to an electrically-operated actuator of said
exterior sideview mirror assembly and movable by said actuator in order to
position said rearward field of view to a driver-desired position when said
exterior sideview mirror assembly is attached to the side of the automobile;

d. wherein said reflective element comprises a plano-auxiliary reflective element
assembly, said plano-auxiliary reflective element assembly comprising a plano
reflective element having unit magnification and a separate auxiliary reflective
element having a curvature;
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Niall R. Lynam
12/851,045

2

said plano reflective element and said auxiliary reflective element of said
plano-auxiliary reflective element assembly mounted adjacently at said plano-
auxiliary reflective element assembly in a side-by-side relationship and not
superimposed with one reflective element on top of the other reflective
element;

said plano reflective element and said auxiliary reflective element supported at
a backing plate element, said backing plate element mounting to said actuator
such that movement of said backing plate element of said plano-auxiliary
reflective element assembly by said actuator simultaneously and similarly
moves said plano reflective element and said auxiliary reflective element;

said auxiliary reflective element having a wide-angle field of view
encompassing a blind spot in the side lane adjacent the side of the automobile
to which said exterior sideview mirror assembly is attached;

said backing plate element having a first support portion supporting said plano
reflective element and a second support portion supporting said auxiliary
reflective element;

wherein said auxiliary reflective element is positioned at an outboard portion
of said plano-auxiliary reflective element assembly when said exterior
sideview mirror assembly is mounted to the side of the automobile;

wherein said backing plate element comprises a polymeric substrate that is
formed as a single element by injection molding of a polymeric resin;

wherein said backing plate element is capable of supporting said plano
reflective element and said auxiliary reflective element;

wherein said first support portion of said backing plate element comprises a
flat portion and wherein said plano reflective element is disposed at said flat
portion;

wherein said second support portion of said backing plate element comprises a
curved portion and wherein said auxiliary reflective element is disposed at
said curved portion;

wherein the rearward field of view of said auxiliary reflective element is
different from and angled to the rearward field of view of said plano reflective
element when both are attached to said backing plate element of said plano-
auxiliary reflective element assembly when said plano-auxiliary reflective
element assembly is included in said exterior sideview mirror assembly and
when said exterior sideview mirror assembly is attached to the side of the
automobile;
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o. wherein angling of the rearward field of view of said auxiliary reflective
clement relative to the rearward field of view of said plano reflective element
is achieved, at least in part, by an angling of said second support portion of
said backing plate element supporting said auxiliary reflective element relative
to said first support portion of said backing plate element supporting said
plano reflective element;

p. wherein, when said exterior sideview mirror assembly is attached to the side
of the automobile, the field of view of said plano reflective element generally
views rearwardly of the equipped automobile and the field of view of said
auxiliary reflective element generally views towards a blind spot in the side
lane adjacent the side of the automobile to which said exterior sideview mirror
assembly is attached, said blind spot being generally outside the rearward field
of view of said plano reflective element when said plano reflective element is
viewed by a driver of the equipped automobile when said exterior sideview
mirror assembly is attached to the side of the automobile; and

g. wherein at least one of said plano reflective element and said auxiliary
reflective element comprises a glass substrate having a surface coated with a
metallic reflector coating.

2. The invention of at least the independent claims of the present application was
reduced to practice sometime prior to June 13, 2002, as evidenced by the attached
specification and drawings (Exhibit A), which were filed with the United States
Patent and Trademark Office on January 6, 2000 by Niall R. Lynam, and assigned
Serial No. 09/478,315, as evidenced by the attached U.S. Patent No. 6,522,451
(Exhibit B), which issued February 18, 2003 from the 09/478,315 application.

3. [ am the sole named inventor of U.S. patent application Serial No. 12/851,045 (the
present application) and I am the sole named inventor of U.S. patent application
Serial No. 09/478,315 (Exhibit A), which issued as U.S. Patent No. 6,522,451
(Exhibit B).

I hereby declare that all activities relating to the conception and reduction to practice of the

above invention occurred in the United States.

[ hereby declare 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 the statements
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are made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisomment or both, as set forth under section 1001, 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.

Inventor: Date:

P ~\ o 3
{ \ N § :&\ N {‘Q\§ i
Vo RS
Vo

Niall R. Lynam
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PATENT
DONGL PTS3
Express Mail No. ELI93394508

IN THE UNITED STATES PATENT AND TRADEMARE OFFICE

Applicant : Miall R, Lynam
For : EXTERIOR MIRROR PLANO-AUXILIARY

REFLECTIVE BELEMENT ASSEMBLY
Box Patent Application
Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sin

CERTIFICATE OF EXPRESS MAIL

t certify that the attached retura posteard, Transmittal Letter (in duphlicate),
Form PTO-1619 Recordation Form Cover Sheet, Assignment, a check in the amount of
$40.00 for the recordal fee, 23 pages of Specification, 12 pages of claims (83 claims), | page
of Abstract, 7 sheets of drawings (in daplicate), Declaration and Power of Attorney, and a
check in the amount of $1,824.00 for the filing fee are being deposited with the United States
Postal Service as Express Mail in an envelope having Express Mail Label Number EL
US addressed to:

Box Patent Application

Assistant Commisgsioner for Patsnts
Washington, D.C, 20231

on , 2000,
L5 notie M. S. Clark
Van Dyke, Gardner, Linn & Buorkhart, LLP
.0, Box 8BREY3
Grand Rapids, MI 49588-8695
{616} 975-5500
OS5C:hmse
Enclosures
EXHIBIT A
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- PATENT
DONO1 P-793
Express Mail No. EL399135945US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Niall R. Lynam

For : EXTERIOR MIRROR PLANO-AUXILIARY
REFLECTIVE ELEMENT ASSEMBLY

BOX PATENT APPLICATION
Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

Enclosed herewith is the above identified patent application comprising the
following parts:

1} Postcard

2) Assignment, Form PTO-1619 Recordation Form Cover Sheet, and
Assignment Recording Fee of $40.00

3) 23 Pages of Specification
4) 12 Pages of Claims (83 claims)
5) 1 Page of Abstract
6) 7 Sheets of Drawings (in duplicate)
7 Declaration and Power of Attorney
Filing Fee:
Basic Fee $690.00 $690.00

Additional Fees

Each independent claim in excess
of three, times $78.00 $

Number of claims in excess of
twenty, times $18.00 $1,134.00
Filing multiple dependent claims

per application $260.00 $

Total Filing Fee $1.824.00
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Checks in the amount of $1,824.00 and $40.00 are enclosed to cover the fees

toied above,

The Commissioner is hereby authorized to charge payment of the following

fees associated with this communication, and doring the pendency of this application, or to

credit any overpayment, 1o Deposit Account No, 22-0190. A duplicate copy of this sheet is

enclosed.
1) Any additional filing fees required under 37 CFR
116 for xbvhich full payment has not been tendered.
2 ‘ Any patent application processing fees under 37

CFR 117 for which full payment has not been
tendered.

Respectfully submitted,

kS

NIALL R LYNAM

By: Van Dyke, Gardner, Ling & Buorkhart, LLP

Snergan e 2O
P

Date .

Registration No, 37 599

PO, Box 88R695

2851 Charlevoix Drive, 8.E.
Grand Rapids, MI 495888695
(616} 975-53500

P
&

SCilmse
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FORM PTO-1619A U.5. Department of Commerce [

Exprras 06/30/99 Patent and Trademark Qffice

M8 08810027 PATENT

L ]

RECORDATION FORM COVER SHEET
PATENTS ONLY

TQ: The Commissioner of Patents and Trademarks: Please record the attached original document(s) or copy(ies).

Submission Type Conveyance Type

E] New Assignment D Security Agreement
bmissi - i .

I:l Resubmission {Non-Recordation) D License I..__] Change of Name

Document ID#] |

Correction of PTO Error
i [N e | L L V-0l -

Reel # : U.S. Government
Corrective Document (For Use ONLY by U.S. Government Agencies)
D Reel #:] Frame # I:j D Departmental File D Secret File
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-Name (line 2) L ]
Execution Date
Second Party Month  Day Year
Name (line 1) L ] l ]
Name (line2) | |
Receiving Party ] D Mark if additional names of receiving parties attached
) P if document to be recorded
Name (ine 1) [Donnelly Corporation —] D is an assignment and the

receiving party is not
Name (ine 2} L 7 domiciled in the United

States, an appointment
of a domestic

Address (ine 1) [414 East Fortieth Street -l representative is attached.
(Designation must be a
separate document from

Address qine2) | ] Aspsa'gnmenr.)

Address qine3) | Holland | | Michigan | 149423 |

City . State/Country Zin Coda

Domestic Representatwe Name and Address Enter for the first Receiving Party only.
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ASSIGNMENT

WHEREAS, Niall R. Lynam residing at 248 Foxdown, Holland, Michigan 49424,
(hereinafler referred to as Assignor), have invented certain new and useful improvements in
EXTERIOR MIRROR PLANO-AUXILIARY REFLECTIVE ELEMENT ASSEMBLY for
which an application for United States Letters Patent was executed on even date herewith.

WHEREAS, Donnelly Corporation, a corporation of the State of Michigan, having a
place of business at 414 East Fortieth Street, Holland, Michigan 49423 (hereinafter referred
to as Assignee), is desirous of acquiring the entire right, title and interest in and to said
invention and in and to any Letters Patent that may be granted therefor in the United States
and in any and all foreign countries.

NOW, THEREFORE, in consideration of the sum of one dollar ($1.00), the receipt of
which is hereby acknowledged, and for other good and valuabie considerations, Assignor
hereby sells, assigns and transfers unto said Assignee the full and exclusive right, title and
interest to the said invention in the United States and in all foreign countries and the entire
right, title and interest in and to any and all Letters Patent which may be granted therefor in
the United States and in any and all foreign countries and in and to any and all divisions,
reissues, continuations, continuation-in-part, and extensions thereof including the full right to
claim for any such applications the benefits of the International Convention.

Assignor hereby authorizes and requests the Patent Office Officials in the United
States and in any and all foreign countries to issue any and all of said Letters Patent, when
granted, to said Assignee as the owner of the entire right, title and interest in and to the same,
for the sole use and behoof of said Assignee, its successors and assigns.

FURTHER, Assignor agrees to communicate to said Assignee or its representatives
any facts known to Assignor respecting said invention, and testify in any legal proceeding,
sign all lawful papers, execute all divisional, continuation, continuation-in-part, substitution,
renewal, and reissue applications, execute all necessary assignment papers to cause any and
all of said Letters Patent to be issued to said Assignee, make all rightful oaths and generally
do everything possible to aid said Assignee, its successors and assigns, to obtain and enforce
proper protection for said invention in the United States and in any and all foreign countries.

IN TESTIMONY WHEREOQF, I have hereunto set my hand on the date appearing
next to my signature.

Witness: ] Inyentor: Date:
(hoeitte) Uil Nas e 5o ¢ 2000

Niall R, Lynam —
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DONO1 P-793
Express Mail No. EL399135945U8S
EXTERIOR MIRROR PLANO-AUXILIARY REFLECTIVE ELEMENT ASSEMBLY

TECHNICAL FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to exterior sideview mirror assemblies suitable for
use on an automobile, and more specifically, to plano-auxiliary reflective element assemblies
for use in automobile exterior sideview mirror assemblies.

Automobiles are typically equipped with an interior rearview mirror assembly
(adapted for providing a rearward field of view immediately rearward of the vehicle,
typically principally in the road lane the vehicle is traveling in) and at least one exterior
sideview mirror assembly attached to the side of the vehicle (typically adjacent a front side
window portion). The exterior side view mirror assembly typically comprises a reflective
element adapted to provide a rearward field of view of the side lane adjacent the vehicle so as
to allow the driver see whether a side approaching vehicle is present when the driver is
contemplating a lane change. Conventionally, automobiles are equipped with a driver-side
exterior mirror assembly and, very often, with a passenger-side exterior sideview mirror
assembly mounted to the side of the automobile body opposite to that of the driver-side
assembly. While the combination of an interior rearview mirror with a driver-side exterior
mirror (and especially in a three-mirror system comprising an interior rearview mirror with a
driver-side exterior mirror and a passenger-side exterior mirror) works well in many driving
situations, rear vision blind spots present a potential safety hazard while driving. A rear
vision blind spot is an area adjacent the side of an automobile where a view of another
vehicle (overtaking on that side) is not captured in the rearward field of view of the exterior
mirror reflector on that side. This presents a potential safety hazard as the driver, upon
checking the view in the exterior sideview mirror and seeing no overtaking vehicle therein,
may deem it safe to initiate a lane change, unaware that there is a vehicle immediately
adjacent in a blind-spot of the exterior mirror reflector. |

Various attempts have been made conventionally to minimize and/or eliminate
exterior mirror blind-spots on vehicles. One approach is to make the exterior mirror reflector
larger, and particularly wider with respect to the vehicle body. By increasing the width of the

exterior mirror reflector, it has a wider field of view rearwards, and hence the reflector blind-
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spot is reduced. While use of a wide exterior mirror reflector is an option for trucks, buses
and commercial vehicles, increasing the width of the reflector used in an exterior sideview
mirror assembly mounted on automobiles (such as sedans, station wagons, sports cars,
convertibles, minivans, sports utility vehicles, pick-up trucks and similar passenger carrying
automobiles) is often not an option. In such domestic automobiles, increasing the width of the
exterior mirror reflector increases the size of the exterior sideview mirror assembly with a
concomitant increase in aecrodynamic drag, increase in fuel consumption, increased difficulty
in parking in tight parking spaces, and increased reflector vibration. Use of a non-flat, curved
exterior mirror reflector is commonly used to increase rearward field of view without
increasing reflector size.

While working well to increase field of view, use of a curved reflector (such
as a convex, spherically-curved reflector) has disadvantages. The field of view rearward
increases as the degree of curvature of the bent substrate increases (i.e., the field of view
rearward increases as the radius of curvature of the bent substrate decreases). However, such
wide-angle mirrors have non-unit magnification and distance perception rearward is
distorted. For this reason, convex (spherically-bent) exterior mirror reflectors are required in
some countries (such as the United States) to carry a safety warning “OBJECTS IN
MIRROR ARE CLOSER THAN THEY APPEAR”. Distance perception is particularly
important for a driver-side exterior mirror. Indeed, Federal Vehicle Safety Standard No: 111
in the United States (the entire disclosure of which is hereby incorporated by reference
herein) requires that the driver-side exterior mirror reflector exhibit unit magnification, and
places restrictions on the radius of curvature allowed for any bent passenger-side mirror as
well as requiring a safety warning be placed thereon. As an improvement over spherically
bent/convex mirror reflectors, aspherical or multiradius mirror reflectors (such as are
disclosed in U.S. Patents 4,449,786 and 5,724,187, the entire disclosures of which are hereby
incorporated by reference herein) have been developed. Such mirrors are widely used in
Europe and Asia for both driver-side exterior mirror reflectors and for passenger-side exterior
mirror reflectors. The aspherical or multiradius mirror reflectors typically have a less curved
(larger radius of curvature) reflective region that is inboard or closest to the driver when
mounted on a vehicle and, usually separated by a demarcation line or the like, have a more
curved (smaller radius of curvature} region that is outboard or farthest from the driver when

mounted on a vehicle. However, such aspherical or multiradius reflectors do not have unit
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magnification and so cannot be used when unit magnification is mandated (such as by
FMVSS 111, referenced above).

To supplement a flat driver-side exterior mirror reflector, an auxiliary and
separate bent reflector is sometimes incorporated into the driver-side exterior sideview mirror
assembly. However, this is often not suitable for passenger automobiles because of the extra
space required in the sideview mirror assembly to accommodate an auxiliary reflector
element. Also, in most passenger automobiles, the position of the side view mirror reflector
is adjustable by the driver (such as by a hand-adjust, or by a manually adjustable cable such
as a Bowden cable or by an electrically operable actuator, as known in the art) in order to
provide to that driver his or her desired rearward field of view, which ill-suits use of a
separate, auxiliary reflector. Likewise, addition of stick-on blind-spot mirror reflectors (such
as are commonly sold in automotive parts stores and the like) onto an automobile exterior
sideview mirror reflector has disadvantages, including obscuring field of view of the
automobile mirror reflector and adding to mirror element vibration.

There is thus a need to provide an automobile exterior sideview reflective
element, and particularly a driver-side automobile exterior sideview reflective element, that
overcomes the disadvantages above and that provides the driver of the automobile with a
distortion-free field of view with unit magnification that is supplemented with a wide-angle
view of a side lane blind spot, and there is a need that this be provided in a unitary reflective
element assembly module suitable to mount onto, and be adjusted by, the mirror reflector
adjustment mechanism (such as an electrically operated, motorized actuator) provided in the
exterior sideview mirror assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of an automobile equipped with exterior sideview
mirror assemblies according to this present invention;

Fig. 2 is a top plan partial fragmentary view of the driver’s side exterior
rearview mirror assembly of Fig. 1;

Fig. 3 is an enlarged sectional view of a plano-multiradius reflective element
assembly of the mirror assembly in Fig. 2;

Fig. 4 is an enlarged sectional view of a demarcation element of the plano-

multiradius reflective element assembly of Fig. 3;

SMR USA
Exhibit 1009
Page 0065



R

10

15

20

25

30

Fig. SA-5H illustrate views of various [ocations for a plano reflective element
and an auxiliary reflective element according to this present invention;

Fig. 6 is a sectional view of a second embodiment of a plano reflective
element assembly according to the present invention including a demarcation element formed
as a dividing wall in a backing plate element;

Fig. 6A is a cross-section taken along line XX of Fig.6;

Fig. 6B is a cross-sectional view taken along Hne Y'Y of Fig.6; and

Fig. 7 is a schematic of a third embodiment of a plano-auxiliary reflective
element assembly according to this present invention.

SUMMARY OF THE INVENTION

This invention provides a plano reflective element with unit magnification and

an auxiliary reflector element for use in an exterior sideview mirror assembly on an
automobile. More specifically, this invention provides a plano-multiradius reflective element
assembly suitable for use in an exterior sideview mirror assembly mounted to the side body
of an automobile. The plano-multiradius reflective elemnent assembly of this invention is
especially suitable for mounting in a driver-side exterior sideview mirror assembly that is
mounted to the side of the automobile body adjacent to the seating position of the driver in
the front of the interior vehicular cabin. The plano-multiradius reflective element assembly
of this invention comprises a plano portion which has a rearward field of view, when
mounted in an exterior sideview mirror assembly mounted to the side body of an automobile,
with unit magnification. This plano portion comprises a flat substrate, typically a flat glass
substrate, provided with a reflective surface. The plano-multiradius reflective element
assembiy of this invention also includes a multiradius portion with a rearward field of view,
when mounted in an exterior sideview mirror assembly mounted to the side body of an
automobile, that has non-unit magnification. The plano portion provides a distortion-free
rearward field of view and serves as the principal rearward-viewing portion of the plano-
multiradius reflective element. The multiradius portion provides a wide angle rearward field
of view, and typically supplements the rearward field of view of the plano portion. This
multiradius portion comprises a curved substrate, typically a bent glass substrate, provided
with a reflective surface. The plano portion and the multiradius portion are demarcated apart
by a demarcation element. The demarcation element enables the driver of a vehicle equipped

with the plano-multiradius reflective element of this invention to readily delineate a rearward
4
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view in the plano portion from a rearward view in the multiradius portion. The plano portion
comprises a flat reflective element and the multiradius portion comprises a bent reflective
element. The fiat, plano reflective element and the curved, multiradius reflective element are
individually and separately manufactured, and are adjacently attached to a single backing
plate (which typically comprises a polymeric substrate, most typically a molded polymeric
substrate}, and with the demarcation element disposed at the joint of the plano, flat reflective
element and the multiradius, bent reflective element. The backing plate is fabricated
(typically by polymeric molding) to have a flat portion that corresponds to the plano, flat
reflective element, and a curved surface that corresponds to the multiradius, curved reflective
element. The attachment of the plano reflective element and an auxiliary reflective element
to a single backing plate produces a unitary plano-auxiliary reflective element assembly
module suitable for mounting in an exterior sideview mirror assembly. By adjusting the
position of the backing plate within the exterior sideview mirror assembly, the rearward
fields of view of both the plano reflective element and the auxiliary reflective element are
simultaneously and similarly aligned.

One embodiment of the invention includes an exterior sideview mirror system
suitable for use in an automobile comprising an exterior sideview mirror assembly adapted
for attachment to a side of the automobile. The exterior sideview mirror assembly includes a
reflective element having a rearward field of view when attached to said side of the
automobile. The reflective element is attached to an actuator and is movable by the actuator
in order to position the reflective element’s rearward field of view in response to a control.
The reflective element comprises a plano-multiradius reflective element assembly which
compfises a plano reflective element having unit magnification and a separate multiradius
reflective element having a multiradius curvature. The plano element and the separate
multiradius element of the plano-multiradius reflective element assembly are attached to a
backing plate element. The backing plate element is mounted to the actuator such that
movement of the backing plate element (and hence the plano-multiradius reflective element
assembly) by the actuator simultaneously and similarly moves the plano element and the
multiradius element. The plano element and the multiradius element are separately and,
preferably, adjacently attached to the backing plate element at a joint.

In a further embodiment, a demarcation element is disposed at this joint to

form a demarcation between the plano element and the multiradius element; this demarcation

-5.
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element having a portion visible to a driver of the automobile. Preferably, the demarcation
element is dark colored, such as with a color selected from the group consisting of black,
grey, blue and brown. Optionally, there is a space at the joint of the plano element and the
multiradius element and the demarcation element is at least partially disposed in said space
between said plano element and said multiradius element. The demarcation element can
comprise at least one of a polymer material, a tape, a plastic film, a paint, a lacquer and a
cautk.

In a further embodiment, the demarcation element comprises a wall on the
backing plate element; this wall being located on the backing plate element at the joint of the
plano element and the multiradius element, this wall separating the respective elements apart.

In preferred embodiments, the portion of the demarcation element visible to a
driver of an automobile equipped with the plano-multiradius reflective element assembly of
this invention has a width from about 0.5 mm to about 4 mm.

In preferred embodiments, the plano element is attached to the backing plate
element by at least one of an adhesive attachment and a mechanical attachment.

In preferred embodiments, the multiradius element is attached to the backing
plate element at a Jocation such that, when the exterior mirror assembly is attached to a side
of an automobile, at least portion, and preferably at least a substantial portion, of the plano
element is disposed closer to the side of the vehicle than any portion of the multiradius
element element.

In preferred embodiments, the multiradius element comprises a bent glass
substrate with radii of curvature in the range of from about 4000 mm to about 50 mm, and the
ratio of the width of the plano element to the width of the multiradius element is greater than
1.

In preferred embodiments, the principal axis of the rearward field of view of
the auxiliary, multiradius element is different from and angled to the principal axis of the
rearward field of view of the plano element when both are attached to the backing plate
element of the plano-multiradius reflective element assembly and when the plano-multiradius
reflective element assembly is mounted in an exterior sideview mirror assembly on an
automobile. The principal axis of the rearward field of view of the plano element is directed
generally parallel to the longitudinal axis of an automobile equipped with the plano-

multiradius reflective element assembly and the principal axis of the rearward field of view
G-
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of the multiradius element is directed generally at an angle downwards to the longitudinal
axis of the vehicle.

In a preferred embodiment, the exterior sideview mirror assembly equipped
with the plano-multiradius reflective element assembly comprises a fixedly attached exterior
sideview mirror assembly. In another preferred embodiment, the exterior sideview mirror
assembly equipped with the plano-multiradius reflective element assemnbly comprises a
break-away exterior sideview mirror assembly. In another preferred embodiment, the
exterior sideview mirror assembly equipped with the plano-multiradius reflective element
assembly comprises a powerfold exterior sideview mirror assembly. In another preferred
embodiment, the actuator of the exterior sideview mirror assembly to which the plano-
multiradius reflective element assembly is mounted comprises an electrically operable
actuator. In another preferred embodiment, the actuator of the exterior sideview mirror
assembly to which the plano-multiradius reflective element assembly is mounted is controlled
by a switch or by a memory controller. In another preferred embodiment, the plano element
and/or the multiradius element of the plano-multiradius reflective element assembly
comprises an electro-optic reflective element, preferably an electrochromic reflective
element. In another preferred embodiment, the plano element of the plano-multiradius
reflective element assembly comprises an electro-optic reflective element, preferably an
electrochromic reflective element, and the multiradius element comprises a fixed reflectance
miiror reflector, such as a fixed reflectance mirror reflector comprises a bent glass substrate
coated with a metallic reflector coating.

In a preferred embodiment, the plano-auxiliary reflective element assemnbly is
assembly is formed in an integral molding operation.

These and other advantages, features, and modifications will become more
apparent when reviewed in conjunction with the drawings and the detailed description which
follows.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As illustrated in Fig. 1, passenger automobile 10 (which may be a sedan, a
station-wagon, a Sports car, a convertible, a minivan, a sports utility vehicle, a pick-up truck
or a similar passenger carrying non-commercial, personal transportation automobile) includes
an interior rearview mirror assembly 18 positioned within interior vehicle cabin 25. Interior

vehicle cabin 25 further includes a steering wheel 16, a driver seat 20 positioned at
-
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steering wheel 16, a front passenger seat 21 adjacent to driver seat 20 in the front portion of
cabin 25, and a rear passenger seat 23 in the rear portion of cabin 25. Automobile 10 further
includes a driver-side exterior sideview mirror assembly 12 and a passenger-side exterior
sideview mirror assembly 14, each adapted for attachment to opposing sides of automobile
body 11, most preferably adjacent to the seating position of the driver seated in driver seat 20
for driver-side assembly 12 and adjacent to the front passenger seat 21 for passenger-side
assembly 14. Exterior sideview mirrors, mounted as shown in Fig. 1 close to the driver
seating location, are commonly referred to as door-mounted exterior sideview mirror
assemblies. Driver-side exterior sideview mirror assembly 12 includes, as illustrated in Fig.
2, a plano-multiradius exterior sideview reflective element assembly 30. Plano-multiradius
reflective element assembly 30 is mounted to a reflective element positioning actuator 30.
The orientation of plano-multiradius reflective element assembly 30, and hence its rearward
field of view, is adjustable by actuator 36 in response to control 37. Control 37 can comprise
a handset control that allows the driver manually move the orientation of plano-multiradius
reflective element assembly 30 within exterior mirror housing 40 (such as by a lever control
or by a cable control) and hence reposition the rearward field of view of plano-multiradius
reflective element assembly 30, Alternately, when actuator 36 comprises an electrically
actuated actuator that is electrically operable incorporating at least one motor, control 37 can
comprise a switch (which, preferably, is operable under control of the driver seated in cabin
25) or control 37 can comprise a memory controller, as known in the automotive mirror art,
that controls actuator 36 to move the position of plano-multiradius reflective element
assembly 30 to a pre-set orientation that suits the rearward field of view preference of an
individual driver. Actuator 36 is mounted to bracket 38 which attaches to vehicle body side
11. Plano-muitiradius reflective element assembly 30 is positionable by actuator 36 within
exterior mirror housing 40.

Plano-multiradius reflective element assembly 30, as shown in Fig. 3,
comprises a plano element 50 and a separate multiradius element 55. Preferably, plano
element 50 is adjacent to multiradius element at a joint. At their joint, plano element 50 and
separate multiradius element 55 can touch leaving substantially no gap or space
therebetween, or plano element 50 and separate multiradius element 55 can be spaced apart at
their joint by a space or gap, as in Fig. 3. Plano element 50 and multiradius element 55 are

both mounted to surface 59 of, and are both supported by, a single backing plate element 60.

8-

SMR USA
Exhibit 1009
Page 0070



15

20

25

30

Plano element 50 and multiradius element 55 are demarcated apart by demarcation element
65. Surface 61 of backing plate element 60 is preferably adapted to attach, such as by
attachment member 64, to actuator 36 when plano-multiradius reflective element assembly 30
is mounted in driver-side exterior sideview mirror assembly 12 (and/or in passenger-side
exterior side view mirror assembly 14) such that plano element 50 and multiradius element
55 are adjusted and positioned in tandem and simultanecusly when the driver (or
alternatively, when a mirror memory system, as is conventional in the rearview mirror arts)
activates actuator 36 to reposition the rearward field of view of plano-multiradius reflective
element assembly 30. Thus, since elements 50, 35 are part of plano-multiradius reflective
element assembly 30, movement of plano-multiradius reflective element assembly 30 by
actuator 36 simultaneously and similarly moves plano element 50 and multiradius element
55.

Plano element 50 preferably comprises a flat reflector-coated glass substrate
having unit magnification, and comprises a reflective surface through which the angular
height and width of the image of an object is equal to the angular height and width of the
object when viewed at the same distance (except for flaws that do not exceed normal
manufacturing tolerances}. Plano element 50 may comprise a conventional fixed reflectance
mirror reflector or it may comprise a variable reflectance mirror reflector whose reflectivity is
electrically adjustable. For example, plano element 50 may comprise a flat glass substrate
coated with a metallic reflector coating such as a chromium coating, a titanium coating, a
rhodium coating, a metal alloy coating, a nickel-alloy coating, a silver coating, an aluminum
coating (or any alloy or combination of these metal reflectors). The metal reflector coating of
plano élement 50 may be a first surface coating (such as on surface 66) or a second surface
coating (such as on surface 67), as such terms are known in the mirror art. The reflector
coating on plano element 50 may also comprise a dielectric coating, or a multilayer of
dielectric coatings, or a combination of a metal layer and a dielectric layer to form
automotive mirror reflectors as known in the automotive mirror art. If a variable reflectance
reflector element, plano element 50 preferably comprises an electro-optic reflector element
and, most preferably, an electrochromic reflector element.

When mounted into exterior side view mirror assembly 12 and/or 14, plano-
multiradius reflective element assembly 30 is preferably orientated so that at least a portion

of (more preferably a substantial portion of) the reflector surface of plano element 50 is
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positioned closer to the vehicle body (and hence to the driver) than any portion of the
reflector surface of multiradius element 55. Thus, and referring to Figure 3, side A of plano
element 50 of plano-multiradius reflective element assembly 30 is positioned closer to the
driver than side D of multiradius element 55 when plano-multiradius reflective element
assembly 30 is mounted on an automobile. Also, when mounted into exterior side view
mirror assembly 12 and/or 14, surfaces 66, 68 of plano-multiradius reflective element
assembly 30 face rearwardly in terms of the direction of vehicle travel.

Multiradius element 55 of plano-multiradius reflective element assembly 30
preferably comprises a curved/bent mirrored glass substrate. The degree of curvature
preferably increases (and hence the local radius of curvature decreases) across the surface of
multiradius element 55 with the least curvature (largest radius of curvature) occurring at the
side of multiradius element 55 (side C in Fig. 3) positioned adjacent its joint to plano element
50 when both are mounted on backing plate element 60. Thus, and referring to Figure 3, the
local radius of curvature at side C of multiradius element 55, when mounted on backing plate
element 60, is larger than at side D. Also, the local radius of curvature preferably
progressively decreases across multiradius element 55 from side C to side D. Preferably, the
local radius of curvature at side C of multiradius element 55 is at least about 1000 mm; more
preferably is at least about 2000 mm and most preferably is at least about 3000 mm whereas
the local radius of curvature at side D of multiradius element 55 is, preferably, less than about
750 mm, more preferably less than about 350 mm; most preferably less than about 150 mm.
Preferably, multiradius element 55 comprises a bent glass substrate with radii of curvature in
the range of from about 4000 mm to about 50 mm. The multiradius prescription for the
multiradius element to be used in a particular exterior mirror assembly can vary according to
the specific field of view needs on a specific automobile model.

The total field of view rearwardly of the automobile of the plano-auxiliary
reflective element assembly (which is a combination of the field of view of the plano
reflective element and of the auxiliary reflective element) preferably generally subtends an
angle of at least about 20 degrees (and more preferably, generally subtends an angle of at
least about 25 degrees and most preferably, generally subtends an angle of at least about 30
degrees) with respect to the side of an automobile to which is attached an exterior sideview

mirror assembly equipped with the plano-auxiliary reflective element assembly.
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Multiradius element 55 may comprise a conventional fixed reflectance mirror
reflector or it may comprise a variable reflectance mirror reflector whose reflectivity is
electrically adjustable. For example, multiradius element 55 may comprise a flat glass
substrate coated with a metallic reflector coating such as a chromium coating, a titanium
coating, a rhodium coating, a metal alloy coating, a nickel-alloy coating, a silver coating, an
aluminum coating (or any alloy or combination of these metal reflectors). The metal reflector
coating of multiradius element 55 may be a first surface coating (such as on surface 68} or a
second surface coating (such as on surface 69), as such terms are known in the mirror art.
The reflector coating on multiradius element 55 may also comprise a dielectric coating, or a
multilayer of dielectric coatings, or a combination of a metal layer and a dielectric layer to
form automotive mirror reflectors as known in the automotive mirror art. If a variable
reflectance reflector element, multiradius element 55 preferably comprises an electro-optic
reflector element and, most preferably, an electrochromic reflector element.

Also, it is preferable that the thickness of plano element 50 and multiradius
element 55 be substantially the same in dimension so that their respective outer surfaces, 66
and 68, are substantially coplanar so that a driver can readily view images in either or both
elements. The thickness dimension of elements 50,55 is determined by the thickness of the
substrate (or in the case of laminate-type electrochromic reflective elements, the thickness of
the two substrates between which the electrochromic medium is disposed). For example,
plano element 50 and/or multiradius element 55 can comprise a reflector coated glass
substrate or panel of thickness preferably equal to or less than about 2.3 mm, more preferably
equal to or less than about 1.6 mm, most preferably equal to or less than about 1.1 mm. Use
of a thinner substrate is beneficial in terms of improving the overall stability/vibration
performance of the image seen in plano-multiradius reflective element assembly 30 when
mounted to an automobile.

The reflector area of plano element 50 is preferably larger than that of
multiradius element 55. Preferably, the width dimension of plano element 50 is larger than
the width dimension of multiradius element 535 (both width dimensions measured at their
respective widest dimension and with the width of the respective element being gauged with
the respective element oriented as it would be orientated when mounted on the automobile).
Thus, and referring to Figure 3, the distance from side A to side B of plano element 50 is

larger than the distance from side C to side D of multiradius element 55. Thus, the ratio of
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the width of plano element 50 to the width of multiradius element 55 is preferably greater
than 1; more preferably greater than 1.5; most preferably greater than 2.5 in order to provide
a large, unit magnification plano element 50 as the principal rear viewing portion of plano-
multiradius reflective element assembly 30 and providing multiradius element 55 as a
smaller, auxiliary, separate, wide-angle viewing portion of plano-multiradius reflective
element assembly 30. For plano-multiradius reflective element assemblies to be mounted to
the exterior sideview assemblies of passenger automobiles used non-commercially and for
non-towing purpose, the width of plano element 50 (at its widest dimension) is preferably in
the range of from about 50 mm to about 225 mm; more preferably in the range of from about
75 mm to about 175 mm; most preferably in the range of from about 100 mm to about 150
mm.

Backing plate element 60 is preferably a rigid polymeric substrate capable of
supporting plano element 50 and multiradius element 55. Backing plate element 60
comprises a flat portion {generally between E and F as shown in Fig. 3) that corresponds to
and is aligned with plano element 50. Backing plate element 6(} also comprises a curved
portion (generally between G and H as shown in Fig. 3) that corresponds to and is aligned
with multiradius element 55. Preferably, curved portion G-H of multiradius element 55 is
fabricated with a multiradius prescription that is substantially the same as the multiradius
prescription of multiradius element 55. Backing plate element 60 is formed as a single
element to which elements 50 and 55 are separately attached. Preferably, backing plate
element 60 is formed by injection molding of a thermoplastic or a thermosetting polymer
resin. Materials suitable to use for backing plate element 60 include unfilled or filled
polyméric materials such as glass and/or mineral filled nylon or glass and/or mineral filled
polypropylene, ABS, polyurethane and similar polymeric materials. For example, backing
plate element 60 can be formed of ABS in an injection molding operation. Plano element 50
can be cut from a stock lite of flat chromium mirror-coated 1.6 mm thick glass. Multiradius
element 55 can be cut from a stock lite of multiradiusly-bent chromium mirror-coated 1.6
mm thick glass, Plano element 50 and multiradius element 55 can then be attached (such as
by an adhesive attachment such as an adhesive pad or by mechanical attachment such by
clips, fasteners or the like) to the already molded backing plate element 60. Alternatively,
plano element 50 and multiradius element 55 can each by individually loaded into an

injection molding tool. Once loaded, a polymeric resin (or the monomers to form a
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polymeric resin) can be injected into the mold in order to integrally form backing plate
element 60 with elements 50, 55 integrally molded thereto. Integral molding of the backing
plate element to plano element 50 and multiradius element 55 (along with any other elements
such as the demarcation element 65) in a single integral molding operation, is a preferred
fabrication process for plano-multiradius reflective element assembly 30.

Plano-multiradius reflective element assembly 30 further preferably includes
demarcation element 635 that functions to delineate and demarcate the plano region of the
assembly from the wide-angle, multiradius region and also preferably functions to prevent
ingress of debris, dirt, water and similar contaminants (such as road splash, car wash spray,
rain, snow, ice, leaves, bugs and similar items that plano-multiradius reflective element
assembly 30 would be subject to when mounted and used on an automobile) into any gap
between plano element 50 and multiradius element 55 when both are attached to backing
plate element 60. Optionally, at least a portion of demarcation element 65 can be disposed in
any gap between plano element 50 and multiradius element 55 at their joint on backing plate
element 60. Preferably, demarcation element 65 is formed of a polymeric material that is
dark colored (such as black or dark blue or dark brown or dark grey or a similar dark color)
such as a dark colored polypropylene resin or a dark colored nylon resin or a dark colored
polyurethane resin or a dack colored polyviny! chloride resin or a dark colored silicone
material. Most preferably demarcation element 65 is formed of an at least partially
elastomeric material (such as silicone, or EPDM, or plasticized PVC or the like) in order to
provide a degree of vibration dampening for elements 50, 55. As shown in Fig. 4,
demarcation element 65 optionally includes a crown portion 70 that includes wing portions
73, 73'and a stem portion 71. Stem portion 71 preferably has a cross-sectional width CCC of
less than about 4 mm, more preferably less than about 3 mm and, most preferably less than
about 2 mm. Crown portion 70 preferably is dimensioned to not protrude substantially
beyond surfaces 66, 68 of elements 50, 55 when demarcation element 65 is installed between
elements 50 and 55. Also, wings 73, 73" are preferably dimensioned to protrude (most
preferably slightly) onto surfaces 66, 68 of elements 50, 55 when demarcation element 65 is
installed between elements 50 and 55 in order to provide a weather barrier seal and/or to at
least partially accommodate any dimensional tolerances of elements 50, 55 that could lead to
variation in the inter-element gap between sides C and B. While the demarcation element

shown in Fig. 4 is one embodiment, other constructions are possible including a demarcation
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element that has minimal or no crown portion. Likewise, a demarcation element can have
little or no stem portion, especially when the joint between plano element 50 and multiradius
element 55 includes no gap to receive a stem. Also, where a gap at the plano to multiradius
joint exists, any stem of the demarcation element can at least partially be disposed in such
gap so as to at least partially fill the gap (or it can optionally substantially fill the gap).
Optionally, demarcation element 65 is fabricated by injection molding of a polymeric resin.
After plano element 50 and multiradius element 55 have been attached to backing plate
element 60, a separately formed demarcation element 65 can then be inserted (and secured
such as by an adhesive or by a mechanical attachment such as by a fastener) into a space
between elements 50 and 55. Note that, optionally, side B of plano element 50 and side C of
multiradius element 55 can touch (leaving substantially no gap or space therebetween). In
such a situation, demarcation element 65 can comprise a dark colored strip such as of a tape
or of a plastic film that covers the joint between elements 50 and 55. Alternatively,
demarcation element 65 can comprise a preferably dark-colored paint, lacquer, caulk or
similar material that can be applied to, and that can preferably fill into, the joint between
elements 50 and 55. The width of the portion of demarcation element 65 that is visible to the
driver is preferably less than about 4 mm, more preferably less than about 3 mm and most
preferably less than about 2 mm, but is equal to or greater than about 0.5 mm, more
preferably is equal to or greater than about 0.75 mm, most preferably is equal to or greater
than about I mm in order to provide adequate demarcation of the plano region from the
multiradius radius region without unduly obscuring the rearward field of view of the
respective elements. Optionally, demarcation element 65 can be formed as part of backing
plate element 60 such as by forming demarcation element 65 as a wall structure of the
backing plate element that partitions backing plate element 60 into two regions: A first
region adapted to receive plano reflective element 50 and a separate and adjacent second
region adapted to receive multiradius reflective element 55.

Thus, and referring to Fig. 6, a second embodiment of plano-multiradius
reflective element assembly 130 may include a backing plate element 160 which comprises a
plate molded from a polymer resin (such as a polyolefin such as polypropylene or such as
ABS or nylon) with a demarcation element 165 that is molded as a wall structure that
partitions backing plate element 165 into a first region (from CC to BB) adapted to receive

and accommodate plano reflective element 150 and into a second region (from BB to AA)
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adapted to receive and accommodate wide-angle optic multiradius reflective element 155.
Note that section AA to BB of backing plate element 160 is angled to section BB to CC.
Such angling of the auxiliary reflective element relative to the plano element can be
advantageous in allowing the auxiliary reflective element view a portion of the road adjacent
the automobile that is in a blind spot of the plano reflective element. In this regard, it is
preferable that the multiradius element be angled away from the plane of the plano element,
as shown in Fig. 6 by the angling of section AA to BB to section BB to CC.

Preferably, demarcation element 65 is formed in an integral molding
operation, along with formation of backing plate element 60, and attachment of elements 50,
55 thereto. For example, plano element 50 and multiradius element 55 can each by
individually loaded into an injection molding tool. Once loaded, a polymeric resin (or the
monomers to form a polymeric resin) can be injected into the mold in order to integrally form
backing plate element 60 with elements 50, 55 integrally molded thereto and, in the same
molding operation and in the same tool, also form by molding the demarcation element.
Integral molding of the backing plate element to plano element 50 and multiradius element
55 along with creation in the single molding operation of demarcation element 65 (along with
any other elements such as attachment member 64) in a single integral molding operation, is
a preferred fabrication process for plano-muitiradius reflective element assembly 30. By
loading all the sub components of plano-multiradius reflective element assembly 30 into a
molding tool, and then injecting polymeric resin to form the backing plate, demarcation
member and any attachment member, a substantially complete or fully complete plano-
multiradius reflective element assembly can be unloaded from the tool at the completion of
the iniegral molding operation (as known in the molding art), thus enabling economy in
manufacturing and accommodation of any dimensional tolerances in the sub components,
Where integral molding is so used, it is preferable to use a reactive molding operation such as
reactive injection molding of a urethane as such reactive injection molding operations occur
at relatively modest temperatures.

Plano element 50 and/or multiradius element 55 can comprise a heater
element, as known in the automotive mirror art, that is operable to deice/demist surfaces 66,
68. Such heater elements are conventional and can comprise a positive temperature
coefficient heater pad, a resistive heater element and/or a conductive coating. Plano element

50 and/or multiradius element 55 can also optionally comprise a scatterproofing member, as
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known in the automotive mirror art, such as an adhesive tape, to enhance safety in an
accident.

Also, plano element 50 and/or multiradius element 55 can comprise a variable
reflectance electro-optic element such as an electrochromic mirror reflector. Thus, both
element 50 and element 55 can comprise an electrochromic mirror element or either of
element 50 and element 55 can comprise an electrochromic mirror element and the other can
comprise a fixed reflectance non-variable reflectance mirror element such as a metal reflector
coated glass panel such as a chromium coated glass substrate. Also, if both plano element 50
and multiradius element 55 comprise an electro-optic element such as an electrochromic
mirror element capable of electrically dimmable reflectivity, both elements 50, 55 can dim
together and in tandem under control of a common dimming control signal (typically
provided by an electro-optic automatic dimming interior mirror assembly mounted in the
cabin of the automobile and equipped with photosensors to detect incident glare and ambient
light). Alternately, if both plano element 50 and multiradius element 55 comprise an electro-
optic element such as an electrochromic mirror element capable of electrically dimmable
reflectivity, element 50 can dim independently of element 55 (such as is disclosed in U.S.
Patent No. 5,550,677, the entire disclosure of which is hereby incorporated by reference
herein). If either or both of elements 50, 55 comprise an electrochromic element, preferably,
the electrochromic reflective element comprises a front substrate and a rear substrate with an
electrochromic medium disposed between, such as a solid polymer matrix electrochromic
medium such as is disclosed in U.S. patent application Serial No. 09/350,930, filed July 12,
1999, en titled “ELECTROCHROMIC POLYMERIC SOLID FILMS, MANUFACTURING
ELECTROCHROMIC DEVICES USING SUCH FILMS, AND PROCESSES FOR
MAKING SUCH SOLID FILMS AND DEVICES” to Desaraju V. Varaprasad et al., or such
as is disclosed in U.S. Patent Nos. 5,668,663; 5,724,187, 5,910,854; and 5,239,405, the entire
disclosures of which are hereby incorporated by reference herein. Most preferably, in such
iaminate-type electrochromic mirror reflective elements, the front substrate comprises a glass
plate of thickness less than about 1.6 mm, most preferably about 1.1 mm thickness or lower,
and the rear substrate comprises a glass plate of thickness equal to or greater than about
1.6mm, more preferably greater than about 1.8 mm thickness, most preferably equal to or
greater than about 2.0 mm thickness. The rearmost surface of the rear substrate (the fourth

surface as known in the mirror art) is reflector coated with a high reflecting metal film such
-16-

SMR USA
Exhibit 1009
Page 0078



15

20

25

30

as of aluminum or silver, or an alloy of aluminum or silver. Most preferably, the front-most
surface of the rear substrate (the third surface as known in the mirror art) is reflector coated
with a high reflecting metal film such as of aluminum or silver, or an afloy of aluminum or
silver.

Backing plate element 65 of plano-multiradius reflective element assembly 30
is optionally equipped on its rearmost surface with attachment member 64 to facilitate
attachment to the reflector-positioning actuator of the exterior sideview mirror assembly that
plano-multiradius reflective element assembly 30 is mounted to. Attachment of plano-
multiradius reflective element assembly 30 to the actuator can be by mechanical attachment
such as by a tab, clip or fastener, or may be by adhesive attachment such as by a silicone
adhesive, a urethane adhesive or a similar adhesive material such as a tape coated on both
surfaces with a pressure sensitive adhesive to form a “double-sticky” tape. The exterior
sideview mirror assembly, on whose mirror reflector-positioning actuator the plano-
multiradius reflective element assembly is mounted, can be a fixedly attached exterior
sideview mirror assembly, a break-away exterior sideview mirror assembly and a powerfold
exterior sideview mirror assembly, as known in the automotive mirror art.

Figs. SA-5H shows various arrangements of multiradius reflective element 55
relative to its adjacent plano reflective element 50 (with demarcation element 65 disposed at
their joint). In Figs. S5A, 5B, 5C, 5E and 5F, plano element 50 is mounted wholly inboard of
multiradius element 55. Thus, in Figs. SA, 5B, 5C, 5E and 5F, plano element 50 would be
disposed closer to the vehicle body (and hence to the driver) than multiradius element 55
when plano-multiradius reflective element assembly 30 was mounted in an exterior sideview
mirror attached to a side of an automobile. Therefore, in Figs. SA, 5B, 5C, 5E and 5F, plano
element 50 would be mounted inboard relative to the side of the automobile and multiradius
element 55 would be mounted outboard relative to the side of the automobile. In general, the
location of the multiradius reflective element in the outboard, upper portion of the plano-
multiradius reflective element assembly, as in Figs. 5B and 5E, is preferred as this allows the
plano portion provide a desired rearward field of view along the side of the vehicle. The
configuration as shown in Fig. 5G (where the multiradius reflective element is along the
inboard side of the assembly) is also desirable as this allows the driver view the side of the
vehicle (something many drivers desire in order to have a frame of reference for their

rearward field of view) while facilitating having a wide field of view for the plano portion.
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Unlike trucks, busses and commercial vehicles the size of an exterior sideview
mirror assembly suitable for use on an automobile (and especially when the automobile is not
towing a trailer or the like) is restricted. Automobiles generally are non-commercial vehicles
intended for personal transportation. Automobiles typically carry 5 passengers or less,
although minivans and large sports utility vehicles (which are classified herein as
automobiles) can have seat accommeodation for up to 10 passengers (although
accommodation for 7 passengers or less is more common). The tandem mounting of a plano
element of unit magnification and a separate auxiliary element onto a common, single
backing plate element, and the mounting of this backing plate element onto an actuator of an
exterior sideview mirror assembly so that a driver can simultaneously and similarly move the
auxiliary element and the plano element so as to position their respective rearward fields of
view, and to achieve this within the relatively restricted space available in a standard
automobile-sized exterior sideview mirror assembly is an important element of this present
invention. By utilizing a plano element of unit magnification in the plano-multiradius
reflective element assembly, and by sizing the reflector area of the plano element larger than
the reflector area of the multiradius element and, preferably, by sizing the reflector area of the
plano element at a sufficiently large size that the rearward field of view provided by the plano
element alone meets and satisfies the minimum field of view requirement mandated by an
automaker specification and/or a government regulation, the need to provide a safety warning
indicia such as “OBJECTS IN MIRROR ARE CLOSER THAN THEY APPEAR” in the
plano element and/or in the multiradius element can be obviated. Preferably, the plano
element comprises a reflector surface area of a size sufficient, when mounted as part of a
plano-multiradius reflective element assembly in a driver-side exterior sideview mirror
assembly on an automobile, to provide the driver of the automobile a view of a level road
surface extending to the horizon from a line, perpendicular to a longitudinal plane tangent to
the driver’s side of the automobile at the widest point, extending 8 feet out from the tangent
plane 35 feet behind the driver’s eyes (at a nominal location appropriate for any 95th
percentile male driver or at the driver’s eye reference points established in Federal Motor
Vehicle Standard No. 104), with the driver seated in the driver’s seat and with the driver’s
seat in the rearmost position. Also, preferably, the aspect ratio of the plano-multiradius
reflective element assembly (defined as the ratio of its largest vertical dimension to its largest

horizontal dimension, measured with the plano-multiradius reflective element assembly
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oriented as it would be oriented when mounted in an exterior sideview mirror assembly on an
automobile, and with “horizontal” being generally parallel with the road surface the
automobile travels on and “vertical” being generally perpendicular to the road surface the
automobile travels on) is preferably less than 1, more preferably less than 0.8, most
preferably less than 0.6. Further, it is preferable that the multiradius element be disposed
outboard (relative to the side of the vehicle and with the plano-multiradius reflective element
assembly oriented as it would be when mounted in an exterior sideview mirror assembly on
an automobile) on the plano-multiradius reflective element assembly so that the multiradius
element is positioned to provide an auxiliary, wide-angle view of a “blind-spot” region in an
adjacent sidelane while the more inboard-disposed plano element with unit magnification
provides the principal sideview image to the driver.

Also, it is preferable that the principal axis of the rearward field of view of the
multiradius element be different from and angled to the principal axis of the rearward field of
view of the plano element when both are attached to the backing plate element of the plano-
multiradius reflective element assembly and when the plano-multiradius reflective element
assembly is mounted and operated in an exterior sideview mirror assembly on an automobile.
Preferably, the principal axis of the rearward field of view of the plano element is directed
generally parallel to the road that the automobile equipped with the plano-multiradius
reflective element assembly is travelling on (i.e. generally parallel to the longitudinal axis of
the automobile) so as to provide the driver with a long-distance view of approaching vehicles
in the side lane that the plano element views). However, preferably the principal axis of the
rearward field of view of the multiradius element of, for example, a door-mounted driver-side
(or passenger-side) exterior sideview mirror assembly in which the plano-multiradius
reflective element assembly is mounted is directed generally downwardly towards the road
surface adjacent to the driver seating location and/or several feet (such as about 1 foot to
about 24 feet; more preferably, about 1 foot to about 12 feet; most preferably about 1 foot to
about 8 feet in distance) to its rear (in order to capture a field of view of a rear approaching
vehicle that is approaching to overtake, or is about to overtake, or is overtaking the
automobile equipped with the plano-multiradius reflective element assembly). Thus,
preferably, the principal axis of the rearward field of view of the multiradius element is
angled and directed generally downwardly with respect to the longitudinal axis of the

automobile and thus is at an angle to the principal axis of the rearward field of view of the
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plano element. For example, multiradius element 155 when attached to surface 173 of
backing plate 160 (see Fig. 6B) would have its principal axis of rearward view as indicated
by 180 as in Fig. 6B, and as such would be canted towards the road surface when mounted in
an exterior sideview mirror assembly attached to the side of an automobile. By contrast,
plano element 150 when attached to surface 174 of backing plate 160 (see Fig. 6A) would
have a principal axis as indicated by 185 as in Fig. 6A and, as such, would be generally
parallel to the road surface when mounted in an exterior sideview mirror assembly attached
to the side of an automobile. Having the multiradius element canted somewhat downwards
towards the road surface assists visual detection by the driver of overtaking vehicles in the
traditional “blind-spot” in the adjacent side lane. The angle that the multiradius element is
angled on the backing plate element of the plano-multiradius reflective element assembly
relative to the plane of the plano reflective element will vary from automobile model to
model, but generally is preferred to be in the about 1 degree to about 10 degree range; about
2 degree to about 8 degree range more preferred; and about 3 degree to about 6 degree range
most preferred. In order to conveniently achieve an angling of the multiradius portion with
respect to the plano portion (and preferably a downward angling), the portion of the backing
plate element that the multiradius reflective element is attached to can be angled relative to
the adjacent portion of the backing plate element that the plano reflective portion is attached
to. Thus, and referring to Fig. 6, plano-multiradius reflective element assembly 130 includes
a molded polymeric backing plate element 160 comprising a generally flat portion 162
(between BB and CC in Fig. 6) and an adjacent curved portion 161 (between AA and BB).
As indicated by 190 and 195, portion AA to BB of backing plate element 160 is generally
angled to portion BB to CC of backing plate 160. Preferably, the portion of backing plate
element 160 to which the auxiliary reflective element attaches is angled towards the front
{compared to the angling of plano reflective element) of an automobile equipped with the
plano-auxiliary reflective element assembly of the present invention. Fig. 6 is a view of
plano-multiradius reflective element assembly 130 as it would appear from above the vehicle
as it would be orientated in use (with portion 162 closer to the driver than portion 161). The
wall section, section XX in Fig. 6, taken through section 162 of backing plate element 160 is
of substantially constant dimension (as illustrated in Fig. 6A) whereas the wall section,
section YY in Fig. 6B, taken through section 161 of backing plate element 160 is of varying

dimension and is angled. Plano reflective element 150 and multiradius reflective element
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155 (for example, plano element 150 can comprise an electrochromic mirror element and
multiradius element 155 can comprise a chrome coated glass reflector) are attached to
portions 162 and 161, respectively. By being supported on the angled face 173 (see Fig. 6B)
of portion 161, the principal viewing axis of multiradius reflector element 155 is angled
downwards towards the road surface, as compared to the more horizontal-viewing principal
viewing axis of plano element 150, when plano-multiradius reflective element 130 is
mounted in an exterior sideview mirror assembly on an automobile. Demarcation element
165 is preferably molded in the same molding tool as is used to mold backing plate element
160, and so demarcation element 165 is formed as an integral part of backing plate element
160, forming a wall thereof that partitions the surface of backing plate element 160 into a
region for receiving the plano reflective element 150 and a region for receiving the auxiliary
reflective element 155. Also, end-caps 170 and 171 are optionally provided. Plano reflective
element 150 can attach into the cavity formed between demarcation element 165 and end-cap
171; multiradius reflective element 155 can attach into the cavity formed between
demarcation element 165 and end-cap 170. Note that the portion of the backing plate element
where the wide-angle optic multiradius element attaches can have a thicker wall thickness
than that of the portion of the backing plate element where the unit magnification optic
element attaches in order to allow for the angling of the multiradius element downwardly
relative to the angle of the plano element, as illustrated in Figs. 6A-B. As illustrated in Figs.
6A-B, the angle downwards to the longitudinal axis of the vehicle of the multiradius element
can generally be set by an angling of a surface of the backing plate element in order to ensure
that the principal axis of the rearward field of view of the plano element is directed generally
parallel to the longitudinal axis of an automobile equipped with the plano-multiradius
reflective element assembly and that the principal axis of the rearward field of view of the
multiradius element is directed generally at an angle downwards to the longitudinal axis of
the automobile.

Note that the provision of the plano-multiradius reflective element assembly
of this invention as a unitary module has manufacturing advantages, particularly for exterior
sideview mirror assembly manufacturers who can procure a plano-multiradius reflective
element assembly module from a mirror reflector supplier and then mount the plano-

multiradius reflective element assembly module onto an actuator.
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Referring to Fig. 7, a third embodiment 230 of a plano-multiradius reflective
element assembly is illustrated. Plano-multiradius reflective element assembly 230 includes
a plano reflective element 250 and a separate multiradius reflective element assembly 255,
both individually attached to a backing plate element, and with demarcation element 265
disposed at their joint. Plano-multiradius reflective element assembly 230 is about 8.5 inches
wide and about 4.25 inches tall (aspect ratio of 0.5), at their largest dimension. Shown as the
shaded triangle 240 in plano reflective element 250 is the image of a triangular target object
set about 35 feet rearward and of width about 8 feet and of height of about 4.1 feet as would
be seen were plano-multiradius reflective element assembly 230 mounted in a driver-side
exterior sideview mirror assembly in an automobile such as a sports utility vehicle. In
general, it is desirable that the plano reflective element be dimensioned and configured so as
to have its rearward field of view capture an image (that is visible, by reflection in the plano
reflective element, to a driver seated in the driver’s seat in an automobile to which is attached
an exterior sideview mirror assembly equipped with the plano-auxiliary reflective element
assembly according to this present invention) of a triangular shaped target located about 35
feet rearward of the driver seating location, extending about § feet out from the plane defined
by the side of the automobile and reaching a height of between about 4 feet and about 5 feet
from the road surface at that location 35 feet rearward of the automobile. The total field of
view rearwardly of the vehicle of plano-multiradius reflective element assembly 230 (which
is a combination of the field of view of plano reflective element 250 and of the auxiliary
multiradius reflective element 255} preferably generally subtends an angle of at least about
30 degrees (and more preferably, generally subtends an angle of at least about 35 degrees and
most preferably, generally subtends an angle of at least about 40 degrees) with respect to the
side of an automobile to which is attached an exterior sideview mirror assembly equipped
with plano-multiradius reflective element assembly 230.

Also, although it is preferable to utilize a multiradius or compound curvature
reflective element such as an aspherical element or a compound curvature element for the
auxiliary mirror element adjacent the plano reflective element (as this enables least
discontinuity in image at the joint between the adjacent elements of the assembly), a
spherical reflective element (that has substantially only one radius of curvature and, as such,
is a section from a sphere) can optionally be used adjacent the plano reflective element

instead of, or in addition to, the multiradius reflective element. Also, a plano auxiliary mirror
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such as a flat mirrored substrate can be used, less preferably, as a substitute for a multiradius
reflective element in those embodiments where the auxiliary reflective element is angled
relative to the plane of the principal, plano reflective element so as to view a blind spot
region of the principal plano element. Also, the plano-multiradius reflective element
assembly can optionally be fixedly attached to an exterior sideview mirror assembly housing
that is not movable, or, alternately, the exterior sideview mirror assembly housing to which
the plano-multiradius reflective element assembly is fixedly attached can itself be actuated to
move, such as by motor action, so that by moving the exterior sideview mirror assembly
housing, the field of rearward view of the plano-multiradius reflective element assembly
fixedly attached thereto can correspondingly move and be repositioned to suit the field of
view need of a particular driver seated in the automobile cabin.

The above description is considered that of the preferred embodiments only.
Modification of the invention will occur to those skilled in the art and to those who make or
use the invention. Therefore, it is understood that the embodiments shown in the drawings
and described above are merely for illustrative purposes and are not intended to limit the
scope of the invention, which is defined in the following claims as interpreted according to

the principles of patent law, including the doctrine of equivalents.
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1. An exterior sideview mirror system suitable for use in an automobile, said
exterior sideview mirror system comprising:

an exterior sideview mirror assembly adapted for attachment to a side of an
automobile;

said exterior sideview mirror assembly including a reflective element having a
rearward field of view when attached to said side of the automobile;

said reflective element attached to an actuator and movable by said actuator in
order to position said rearward field of view in response to a control;

wherein said reflective element comprises a plano-multiradius reflective
element assembly, said plano-multiradius reflective element assembly comprising a plano
reflective element having unit magnification and a separate multiradius reflective element
having a multiradius curvature; and

said plano reflective element and said multiradius reflective element of said
plano-multiradins reflective element assembly attached to a backing plate element, said
backing plate element mounting to said actuator such that movement of said backing plate
element of said plano-multiradius reflective element assembly by said actuator
simultaneously and similarly moves said plano reflective element and said multiradius

reflective element.

2. The exterior sideview mirror system of Claim 1, wherein said plano reflective
element and said multiradius reflective element are adjacently attached to said backing plate
element at a joint, and wherein said plano-multiradius reflective element assembly includes a
demarcation element, said demarcation element disposed at said joint to form a demarcation
between said plano reflective element and said multiradius reflective element, said

demarcation element having a portion visible to a driver of the automobile.

3. The exterior sideview mirror system of Claim 2, wherein said demarcation

element is dark colored.
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4, The exterior sideview mirror system of Claim 3, wherein said demarcation
element is dark colored with a color selected from the group consisting of black, grey, blue

and brown.

5. The exterior sideview mirtor system of Claim 2, wherein said joint comprises

a space between said plano reflective element and said multiradius reflective element.

6. " The exterior sideview mirror system of Claim 5, wherein said demarcation
element is at least partially disposed in said space between said plano reflective element and

said multiradius reflective element.

7. The exterior sideview mirror system of Claim 3, wherein said demarcation
element comprises at least one of a polymer material, a tape, a plastic film, a paint, a lacquer

and a caulk.

8. The exterior sideview mirror system of Claim 7, wherein said demarcation

element comprises a polymer material.

9, The exterior sideview mirror system of Claim 2, wherein said demarcation
element comprises a wall on said backing plate element, said wall located on said backing
plate element at said joint, said wall separating said plano reflective element from said

multiradius reflective element.

10. The exterior sideview mirror system of Claim 2, wherein said portion visible

to a driver of the automobile has a width less than about 4 mm.

11. The exterior sideview mirror system of Claim 2, wherein said portion visible

to a driver of the automobile has a width less than about 3 mm.

12. The exterior sideview mirror system of Claim 2, wherein said portion visible

to a driver of the automobile has a width less than about 2 mm.
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13. The exterior sideview mirror system of Claim 2, wherein said portion visible

to a driver of the automobile has a width greater than about 0.5 mm.

14. The exterior sideview mirror system of Claim 2, wherein said portion visible

to a driver of the automobile has a width greater than about 0.75 mm.

15. The exterior sideview mirror system of Claim 2, wherein said portion visible

to a driver of the automobile has a width greater than about 1 mm.

16. The exterior sideview mirror system of Claim 1, wherein said plano reflective
element is attached to said backing plate element by at least one of an adhesive attachment

and a mechanical attachment.

17. The exterior sideview mirror system of Claim 1, wherein said multiradius
reflective element is attached to said backing plate element by at least one of an adhesive

attachment and a mechanical attachment.

18. The exterior sideview mirror system of Claim I, wherein said multiradius
reflective element is attached to said backing plate element at a focation such that, when said
exterior mirror assembly is attached to a side of an automobile, at least a portion of said plano
reflective element is disposed closer to said side of the automobile than any portion of said

multiradius reflective element.

19. The exterior sideview mirror system of Claim 1, wherein said multiradius
reflective element comprises a bent glass substrate with radii of curvature in the range of

from about 4000 mm to about 50 mm.

20. The exterior sideview mirror system of Claim 1, wherein the ratio of the width
of said plano reflective element to the width of said multiradius reflective element is greater

than 1.
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21. The exterior sideview mirror system of Claim 1, wherein the ratio of the width
of said plano reflective element to the width of said multiradius reflective element is greater

than 1.5.

22. The exterior sideview mirror system of Claim I, wherein the ratio of the width
of said plano reflective element to the width of said multiradius reflective element is greater

than 2.5.

23, The exterior sideview mirror system of Claim 1, wherein the principal axis of
the rearward field of view of said multiradius reflective element is different from and angled
to the principal axis of the rearward field of view of said plano reflective element when both
are attached to said backing plate element of said plano-multiradius reflective element
assembly and when said plano-multiradius reflective element assembly is mounted in said

exterior sideview mirror assembly on an automobile.

24. The exterior sideview mirror system of Claim 23, wherein the principal axis of

the rearward field of view of said plano reflective element is directed generally parallel to the

- longitudinal axis of an automobile equipped with the plano-multiradius reflective element

assembly and wherein the principal axis of the rearward field of view of said multiradius
reflective element is directed generally at an angle downwards to the longitudinal axis of the

automobile.

25. The exterior sideview mirror system of Claim 24, wherein said angle
downwards to the longitudinal axis of the automobile is in the range from about 1 degree to

about 10 degrees.

26. The exterior sideview mirror system of Claim 24, wherein said angle
downwards to the longitudinal axis of the automobile is in the range from about 2 degrees to

about 8 degrees.
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27. The exterior sideview mirror system of Claim 24, wherein said angle
downwards to the longitudinal axis of the automobile is in the range from about 3 degrees to

about 6 degrees.

28. The exterior sideview mirror system of Claim 24, wherein said angle
downwards to the longitudinal axis of the automobile is generally set by an angling of a

surface of said backing plate element.

29. The extertor sideview mirror system of Claim 24, wherein said exterior
sideview mirror assembly comprises a door-mounted exterior sideview mirror assembly
adapted for attachment to a side of the automobile adjacent a driver seating location of a
driver of the automobile and wherein the principal axis of the rearward field of view of said
multiradius reflective element is directed generally downwardly towards the road surface
adjacent to the driver seating location at a distance in the range of about I foot to about 24

feet to the rear of the driver seating location.

30. The exterior sideview mirror system of Claim 24, wherein said exterior
stdeview mirror assembly comprises a door-mounted exterior sideview mirror assembly
adapted for attachment to a side of the automobile adjacent a driver seating location of a
driver of the automobile and wherein the principal axis of the rearward field of view of said
multiradius reflective element is directed generally downwardly towards the road surface
adjacent to the driver seating location at a distance in the range of about 1 foot to about 12

feet to the rear of the driver seating location.

31. The exterior sideview mirror system of Claim 24, wherein said exterior
sideview mirror assembly comprises a door-mounted exterior sideview mirror assembly
adapted for attachment to a side of the automobile adjacent a driver seating location of a
driver of the automobile and wherein the principal axis of the rearward field of view of said
multiradius reflective element is directed generally downwardly towards the road surface
adjacent to the driver seating location at a distance in the range of about 1 foot to about 8 feet

to the rear of the driver seating location.
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32. The exterior sideview mirror system of Claim 1, wherein said exterior

sideview mirror assembly comprises a fixedly attached exterior sideview mirror assembly.

33. The exterior sideview mirror system of Claim 1, wherein said exterior

sideview mirror assembly comprises a break-away exterior sideview mirror assembly.

34. The exterior sideview mirror system of Claim 1, wherein said exterior

sideview mirror assembly comprises a powerfold exterior sideview mirror assembly.

35. The exterior sideview mirror system of Claim I, wherein said actuator

comprises an electrically operable actuator.

36. The extertor sideview mirror system of Claim 1, wherein said control

comprises a memory controlier.

37. The exterior sideview mirror system of Claim 1, wherein at least one of said
plano reflective element and said multiradius reflective element comprises an electro-optic

reflective element.

38. The exterior sideview mirror system of Claim 1, wherein both said plano
reflective element and said multiradius reflective element comprise an electro-optic reflective

element.

39. The exterior sideview mirror system of Claim 1, wherein said plano reflective

element comprises an electro-optical reflective element.

40. The exterior sideview mirror system of Claim 39, wherein said electro-optical

reflective element comprises an electrochromic reflective element.

41, The exterior sideview mirror system of Claim 40, wherein said multiradius

reflective element comprises a fixed reflectance mirror reflector.
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42. The exterior sideview mirror system of Claim 41, wherein said fixed
reflectance mirror reflector comprises a bent glass substrate coated with a metallic reflector

coating.

43. The exterior sideview mirror system of Claim 1, wherein said plano-

multiradius reflective element assembly is formed in an integral molding operation.

44, An exterior sideview mirror system suitable for use in an automobile, said
exterior sideview mirror system comprising:

an exterior sideview mirror assembly adapted for attachment to a side of an
automobile;

said exterior sideview mirror assembly including a reflective element having a
rearward field of view when attached to said side of the automobile;

said reflective element attached to an electrically operable actuator and
movable by said actuator in order to position said rearward field of view in response to a
control;

wherein said reflective element comprises a plano reflective element having
unit magnification and a separate auxiliary reflective element;

said plano reflective element and said auxiliary reflective element attached to a
backing plate element, said backing plate element mounting to said actuator such that
movement of said backing plate element by said actuator simultaneously and similarly moves
said plano reflective element and said auxiliary reflective element; and

wherein said plano reflective element and said auxiliary reflective element are

adjacently attached to said backing plate element at a joint, and wherein a demarcation
element is disposed at said joint to form a demarcation between said plano reflective element
and said auxiliary reflective element, said demarcation element having a portion visible to a

driver of the automobile.

45. The exterior sideview mirror system of Claim 44, wherein demarcation

element is dark colored.
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46, The exterior sideview mirror system of Claim 44, wherein said demarcation
element is dark colored with a color selected from the group consisting of black, grey, blue

and brown.

47. The exterior sideview mirror system of Claim 44, wherein said joint comprises

a space between said plano reflective element and said auxiliary reflective element.

48. The exterior sideview mirror system of Claim 47, wherein said demarcation
element is at [east partially disposed in said space between said plano reflective element and

said auxiliary reflective element.

49. ' The exterior sideview mirror system of Claim 44, wherein said demarcation
element comprises at least one of a polymer material, a tape, a plastic film, a paint, a lacquer

and a caulk.

50. The exterior sideview mirror system of Claim 44, wherein said demarcation

element comprises a polymer material.

51. The exterior sideview mirror system of Claim 44, wherein said demarcation
element comprises a wall on said backing plate element, said wall located on said backing
plate element at said joint, said wall separating said plano reflective element from said

auxiliary reflective element.

52. The exterior sideview mirror system of Claim 44, wherein said portion visible

to a driver of the automobile has a width less than about 4 mm.

53. The exterior sideview mirror system of Claim 44, wherein said portion visible

to a driver of the automobile has a width Iess than about 3 mm.

54. The exterior sideview mirror system of Claim 44, wherein said portion visible

to a driver of the automobile has a width less than about 2 mm.
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55. The exterior sideview mirror system of Claim 44, wherein said portion visible

to a driver of the automobile has a width greater than about 0.5 mm.

56. The exterior sideview mirror system of Claim 44, wherein said portion visible

to a driver of the automobile has a width greater than about 0.75 mm.

57. The exterior sideview mirror system of Claim 44, wherein said portion visible

to a driver of the automobile has a width greater than about 1 mm.

58. The exterior sideview mirror system of Claim 44, wherein said plano
reflective element is attached to said backing plate element by at least one of an adhesive

attachment and a mechanical attachment.

59. The exterior sideview mirror system of Claim 44, wherein said auxiliary
reflective element is attached to said backing plate element by at least one of an adhesive

attachment and a mechanical attachment.

60. The exterior sideview mirror system of Claim 44, wherein said auxiliary
reflective element is attached to said backing plate element at a location such that, when said
exterior mirror assembly is attached to a side of an automobile, at east a portion of said plano
reflective element is disposed closer to said side of the automobile than any portion of said

auxiliary reflective element.

61. The exterior sideview mirror system of Claim 44, wherein said auxiliary

reflective element comprises one of a flat glass substrate and a bent glass substrate

62, The exterior sideview mirror system of Claim 44, wherein the ratio of the
width of said plano reflective element to the width of said auxiliary reflective element is

greater than 1.
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63. The exterior sideview mirror system of Claim 44, wherein the ratio of the
width of said plano reflective element to the width of said auxiliary reflective element is

greater than 1.5.

64. The exterior sideview mirror system of Claim 44, wherein the ratio of the
width of said plano reflective element to the width of said auxiliary reflective element is

greater than 2.5.

65. The exterior sideview mirror system of Claim 44, wherein the principal axis of
the rearward field of view of said auxiliary reflective element is different from and angled to
the principal axis of the rearward field of view of said plano reflective element when both are
attached to said backing plate element and are mounted in said exterior sideview mirror

assembly on an automobile.

66. The exterior sideview mirror system of Claim 65, wherein the principal axis of
the rearward field of view of said plano reflective element is directed generally parallel to the
longitudinal axis of an automobile equipped with said reflective element and wherein the
principal axis of the rearward field of view of said auxiliary reflective element is directed
generally at an angle downwards to the longitudinal axis of an automobile equipped with said

reflective element.

67. The exterior sideview mirror system of Claim 66, wherein said angle
downwards to the longitudinal axis of the automobile is in the range from about 1 degree to

about 10 degrees.

68. The exterior sideview mirror system of Claim 66, wherein said angle
downwards to the longitudinal axis of the automobile is in the range from about 2 degrees to

about 8 degrees.

69. The exterior sideview mirror system of Claim 66, wherein said angle
downwards to the longitudinal axis of the automobile is in the range from about 3 degrees to

about 6 degrees.
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70. The exterior sideview mirror system of Claim 66, wherein said angle
downwards to the longitudinal axis of the automobile is generally set by an angling of a

surface of said backing plate elemeant.

71. The exterior sideview mirror system of Claim 66, wherein said exterior
sideview mirror assembly comprises a door-mounted exterior sideview mirror assembly
adapted for attachment to a side of the automobile adjacent a driver seating location of a
driver of the automobile and wherein the principal axis of the rearward field of view of said
auxiliary reflective element is directed generally downwardly towards the road surface
adjacent to the driver seating location at a distance in the range of about 1 foot to about 24

feet to the rear of the driver seating location.

72. The exterior sideview mirror system of Claim 66, wherein said exterior
sideview mirror assembly comprises a door-mounted exterior sideview mirror assembly
adapted for attachment to a side of the automobile adjacent a driver seating location of a
driver of the automobile and wherein the principal axis of the rearward field of view of said
auxiliary reflective element is directed generally downwardly towards the road surface
adjacent to the driver seating focation at a distance in the range of about 1 foot to about 12

feet to the rear of the driver seating location.

73. . The exterior sideview mirror system of Claim 66, wherein said exterior
sideview mirror assembly comprises a door-mounted exterior sideview mirror assembly
adapted for attachment to a side of the automobile adjacent a driver seating location of a
driver of the automobile and wherein the principal axis of the rearward field of view of said
auxiliary reflective element is directed generally downwardly towards the road surface
adjacent to the driver seating location at a distance in the range of about 1 foot to about 8 feet

to the rear of the driver seating location.

74. The exterior sideview mirror system of Claim 44, wherein said exterior

sideview mirror assembly comprises a fixedly attached exterior sideview mirror assembly.
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75. The exterior sideview mirror system of Claim 44, wherein said exterior

sideview mirror assembly comprises a break-away exterior sideview mirror assembly.

76. The exterior sideview mirror system of Claim 44, wherein said exterior

sideview mirror assembly comprises a powerfold exterior sideview mirror assembly.

7. The exterior sideview mirror system of Claim 44, wherein said control

comprises a memory controller.

78. The exterior sideview mirror system of Claim 44, wherein at least one of said
plano reflective element and said auxiliary reflective element comprises an electro-optic

reflective element.

79. The exterior sideview mirror system of Claim 44, wherein both said plano
reflective element and said auxiliary reflective element comprise an electro-optic reflective

element.

80. The exterior sideview mirror system of Claim 44, wherein said plano

reflective element comprises an electro-optical reflective element.

1. The exterior sideview mirror system of Claim 80, wherein said electro-optical

reflective element comprises and electrochromic reflective element.

82. The exterior sideview mirror system of Claim 81, wherein said auxiliary

reflective element comprises a fixed reflectance mirror reflector.

83. The exterior sideview mirror system of Claim 82, wherein said fixed
reflectance mirror reflector comprises a bent glass substrate coated with a metallic reflector

coating.
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PATENT
DON01 P-793
Express Mail No. E1.399135945US
EXTERIOR MIRROR PLANO-AUXILIARY REFLECTIVE ELEMENT ASSEMBLY
ABSTRACT

This invention provides a plano-multiradius reflective element assembly

suitable for use in an exterior sideview mirror assembly mounted to the side body of an
automobile. The plano-multiradius reflective element assembly includes a plano reflective
element which has a rearward field of view, when mounted in an exterior sideview mirror
assembly mounted to the side body of an automobile, with unit magnification. The plano-
multiradius reflective element assembly also includes an auxiliary reflective element
including a multiradius portion with a rearward field of view. The plano reflective element
provides a distortion-free rearward field of view and serves as the principal rearward-viewing
portion of the plano-multiradius reflective element assembly. The multiradius portion
provides a wide angle rearward field of view, and typically supplements the rearward field of
view of the plano portion. The plano reflective element and the multiradius portion are
separated by a demarcation element which enables the driver to readily delineate a rearward
view in the plano portion from a rearward view in the multiradius portion. The plano
reflective element and the multiradius reflective element are individually, separately, and
adjacently attached to a single backing plate which is mounted to an actuator of the exterior
sideview mirror assembly. By adjusting the position of the backing plate within the housing
of the exterior sideview mirror assembly via the actuator, the rearward field of view of both
the p‘lano reflective element and the multiradius reflective element are simultaneously and

similarly aligned.
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DONOL P-793
Express Mail No. EL399135945US

DECLARATION AND POWER OF ATTORNEY

As a below named inventor, T hereby declare:

My residence, post office address and citizenship are as stated below next to my name.

I belicve [ am the original, first and sole mventor, if only one name is listed below, or an original, first and
joint inventor, if plural names are listed below, of the subject martter which is claimed and for which a patent is
sought on the invention entitled EXTERIOR MIRROR PLANO-AUXILIARY REFLECTIVE ELEMENT
ASSEMBLY, the specification of which is attached hereto,

I have reviewed and understand the contents of the above-identified specification, including the claims,
a3 amended by any amendment referred to above.

I acknowledge the duty to disclose to the United States Patent and Trademark Office (the Office), all
information which is known by me to be material to patentability as defined in Title 37, Code of Federal Regulations
(C.FR.), Section 1.56.

CLAIM OF PRIORITY

I hereby claim foreign benefits under Title 35, United States Code (U.8.C.), Section 119, of any foreign
application(s) for patent or inventor's certificate listed below and have also identificd below any foreign application
for patent ot inventor's certificate having a filing date before that of the application on which priority is claimed.

Application Ser. No. __None__, filed in (country) on .

I hereby claim the benefit under 35 U.8.C. » 120, of any United States application(s) listed below and,
insafar as the above-identified specification, including claims, discloses and claims subject matter in addition to that
disclosed in the prior copending application(s), listed below, I acknowledge the duty to disclose to the Office, all
information which is known by me to be material to patentsbility as defied in 37 C.F.R. 3 1.56, which became
available between the filing date of the prior application and the national or PCT international filing date of this
application,

U.S. Serial No. __None , filedon , and now (status)

I hereby claim the benefit under Title 35, United States Code, 3 119(e) of any United States provisional
application(s) listed below:
~U.S. Serial No. __Nope __, filed on

POWER OF ATTORNEY

I hereby appoint the patent law firm of Van Dyke, Gardner, Linn & Burkhart, LLP, 2851 Charlevoix
Drive, S.E., Suite 207, Grand Rapids, Michigan 49546, telephone number 616/975-5500, facsimile number
616/975-5505, and the individual patent attorneys and patent agents at such patent law firm, namely,
Daniel Van Dyke, Reg. No. 25 046; Donald S. Gardner, Reg. No. 25 975; Terence J. Linu, Reg. No. 30 283;
Frederick S. Burkhart, Reg. No. 29 288; Catherine S. Colling, Reg. No. 37 599; Matthew L. Goska, Reg. No. 42
594; Anthony A. Bisulca, Reg. No. 40 913; and Timothy A. Flory, Reg. No. 42 540, my attorney(s) or agent(s) with
full pawer of substitution and revocation, to prosecute this application and to transact all business in and to receive
ail correspondence from the Patent and Trademark Office connected therswith.

All statements made herein of my own knowledge are true and alf statements made on information and
belicf are believed to be true, and further, these statements are made with the knowledge that wiliful false statements
and the like are punishable by fine or imprisonruent, or both, under 1§ U.S.C. 3 1001, and that suck willful false
statemnents may jeopardize the validity of this application or any patent issued therson.

Sole inventor:

ﬂ:u, CBA(\?U’\- Tav b L 000

Niall R. Lynam <) Date
Citizenship: USA
Residence: 248 Foxdown
Holland, Michigan 49424
Post Office Address: Same as above.
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a2 United States Patent (10) Patent No.:  US 6,522,451 B1
Lynam 45) Date of Patent: Feb. 18, 2003
(54) EXTERIOR MIRROR PLANO-AUXILIARY OTHER PUBLICATIONS

REFLECTIVE ELEMENT ASSEMBLY
U.S. Pat. Ser. No. 09/350,930, filed Jul. 12, 1999, entitled

(75) Inventor: Niall R. Lynam, Holland, MI (US) Electrochromic Polymer Solid Films, Manufacturing Elec-

trochromic Devices Using Such Films, and Processes for

(73) Assignee: Donnelly Corporation, Holland, MI Making Such Solid Films an Devices, by Applicants Desa-
(us) raju V. Varaprasad et al.

(*) Notice: Subject to any disclaimer, the term of this Primary Examiner—Ricky D. Shafer
patent is extended or adjusted under 35 74 Aitorney, Agent, or Firm—Van Dyke, Gardner, Linn &

U.S.C. 154(b) by 0 days. Burkhart, LLP
(21) Appl. No.: 09/478,315 (7 ABSTRACT
(22) Filed: Jan. 6, 2000 This invention provides a plano-multiradius reflective ele-
5 ment assembly suitable for use in an exterior sideview
(1) Int. CL7 e GO2F 1/15; GO2B 5/08; mirror assembly mounted to the side body of an automobile.

GO02B 5/10; G0O2B 7/182; B6OR 1/06 The plano-multiradius reflective element assembly includes

(52) US.CL ................... 359/265; 359/267; 359/841; a plano reflective element which has a rearward field of
359/850; 359/864; 359/866; 359/868; 359/872; view, when mounted in an exterior sideview mirror assem-

359/877; 248/549; 248/900  bly mounted to the side body of an automobile, with unit

(58) Field of Search ..............cccccoeenn. 359/841, 850, magnification. The plano-multiradius reflective element
359/851, 855, 864, 865, 866, 868, 872, asscmbly also includes an auxiliary reflective clement

877, 265, 267, 248/549, 900 including a multiradius portion with a rearward field of view.

The plano reflective element provides a distortion-free rear-

(56) References Cited ward field of view and serves as the principal rearward-

U.S. PATENT DOCUMENTS viewing portion of lpe p.lano-mqhiradius~reﬂectivc? element

assembly. The multiradius portion provides a wide angle

2911,177 A * 11/1959 West rearward field of view, and typically supplements the rear-

3104274 A ¥ 9/1963 King ..cooenvveeiniiniinnns 359/864 ward field of view of the plano portion. The plano reflective

3,170,985 A~ * 2/1965 Katulich element and the multiradius portion are separated by a

3,375,053 A 5/1968 Warfl """"""""""""" 350/293 demarcation element which enables the driver to readily

3389952 A * 6/1968 Tobin, It wooovvvvvvcree. 359/864 delineate a rearward view in the plano portion from a
3,764,201 A * 10/1973 Haile

rearward view in the multiradius portion. The plano reflec-
(List continued on next page.) tive element and the multiradius reflective element are
individually, separately, and adjacently attached to a single

FOREIGN PATENT DOCUMENTS backing plate which is mounted to an actuator of the exterior

DE 2400748 9/1975 sideview mirror assembly. By adjusting the position of the
DE 3302735 *8/1984 e 359/866 backing plate within the housing of the exterior sideview
DE 4026578 *4/1992 .. . 359/850 mirror assembly via the actuator, the rearward field of view
EP 0210757 *O2/1987 e 359/864 of both the plano reflective element and the multiradius
EP 0310261 A1 4/1989 reflective element are simultaneously and similarly aligned.
EP 0551802 171992 359/864
(List continucd on ncxt page.) 40 Claims, 8 Drawing Sheets
Multiradius ~
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US 6,522,451 Bl

Page 2
U.S. PATENT DOCUMENTS 5,579,133 A * 11/1996 Black et al. ... .. 359/866
) 5,621,569 A * 4/1997 Schlenke ...... 359/868
4258979 A ¥ 3/1981 Mahin oo 359/868 5,668,663 A 9/1997 Varaprasad et al. 359/608
4,268,120 A 5/1981 Jitsumori .....ceceveevevunnns 350/302 5,724,187 A 3/1998 Varaprasad et al. 359/608
4,281,899 A * /1981 Oskam 5,751,480 A 5/1998 Caskey et al. . 359/603
4,306,770 A * 12/1981 Marhauer ..........cceccee. 359/866 5793542 A * 81998 Kondo et al. 359/866
4311,362 A ¥ 1/1982 LaPorte ... . 359/864 5,796,532 A * 81998 Kanazawa ... 359/864
4331382 A * 51982 Graff ... - 359/868 5910,854 A 6/1999 Varaprasad et al. 359/273
4,449,786 A 5/1984 McCord .. - 3507293 6,032,323 A * 3/2000 Smith et al. ... . 359/877
4,555,166 A * 11/1985 Enomoto ... - 359/877 6,199,993 BL * 3/2001 MOU .eoovrvvrreererrrrrenn 359/864
4,678,294 A * 7/1987 Van Nostrand . 359/864
4,727,302 A * 2/1988 Mizuta et al. . . 359/877 FOREIGN PATENT DOCUMENTS
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EXTERIOR MIRROR PLANO-AUXILIARY
REFLECTIVE ELEMENT ASSEMBLY

TECHNICAL FIELD AND BACKGROUND OF
THE INVENTION

The present invention relates to exterior sideview mirror
asscmblics suitablc for usc on an automobile, and morc
specifically, to plano-auxiliary reflective element assemblies
for use in automobile exterior sideview mirror assemblies.

Automobiles are typically equipped with an interior rear-
view mirror assembly (adapted for providing a rearward
field of view immediately rearward of the vehicle, typically
principally in the road lane the vehicle is traveling in) and at
least one exterior sideview mirror assembly attached to the
side of the vehicle (typically adjacent a front side window
portion). The exterior side view mirror assembly typically
comprises a reflective element adapted to provide a rearward
field of view of the side lane adjacent the vehicle so as to
allow the driver see whether a side approaching vehicle is
present when the driver is contemplating a lane change.
Conventionally, automobiles are equipped with a driver-side
exterior mirror assembly and, very often, with a passenger-

side exterior sideview mirror assembly mounted to the side

of the automobile body opposite to that of the driver-side
assembly. While the combination of an interior rearview
mirror with a driver-side exterior mirror (and especially in a
three-mirror system comprising an interior rearview mirror
with a driver-side exterior mirror and a passenger-side
exterior mirror) works well in many driving situations, rear
vision blind spots present a potential safety hazard while
driving. A rear vision blind spot is an area adjacent the side
of an automobile where a view of another vehicle
(overtaking on that side) is not captured in the rearward field
of view of the exterior mirror reflector on that side. This
presents a polential salety hazard as the driver, upon check-
ing the view in the exterior sideview mirror and seeing no
overtaking vehicle therein, may deem it safe to initiate a lane
change, unaware that there is a vehicle immediately adjacent
in a blind-spot of the exterior mirror reflector.

Various attempts have been made conventionally to mini-
mize and/or eliminate exterior mirror blind-spots on
vehicles. One approach is to make the exterior mirror
reflector larger, and particularly wider with respect to the
vehicle body. By increasing the width of the exterior mirror
reflector, it has a wider field of view rearwards, and hence
the reflector blind-spot is reduced. While use of a wide
exterior mirror reflector is an option for trucks, buses and

commercial vehicles, increasing the width of the reflector s

used in an exterior sideview mirror assembly mounted on
automobiles (such as sedans, station wagons, sports cars,
convertibles, minivans, sports utility vehicles, pick-up
trucks and similar passenger carrying automobiles) is often
not an option. In such domestic automobiles, increasing the
width of the exterior mirror reflector increases the size of the
exterior sideview mirror assembly with a concomitant
increase in acrodynamic drag, increasc in fucl consumption,
increased difficulty in parking in tight parking spaces, and
increased reflector vibration. Use of a non-flat, curved
exterior mirror reflector is commonly used to increase
rearward field of view without increasing reflector size.
While working well to increase field of view, use of a
curved reflector (such as a convex, spherically-curved
reflector) has disadvantages. The field of view rearward
increases as the degree of curvature of the bent substrate
increases (i.c., the field of view rearward increases as the
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radius of curvature of the bent substrate decreases).
However, such wide-angle mirrors have non-unit magnifi-
cation and distance perception rearward is distorted. For this
reason, convex (spherically-bent) exterior mirror reflectors
are required in some countries (such as the United States) to
carry a safety warning “OBJECTS IN MIRROR ARE
CLOSER TIIAN TIILY APPLAR”. Distance perception is
particularly important for a driver-side exterior mirror.
Indeed, Federal Vehicle Safety Standard No: 111 in the
United States (the entire disclosure of which is hereby
incorporated by reference herein) requires that the driver-
side exterior mirror reflector exhibit unit magnification, and
places restrictions on the radius of curvature allowed for any
bent passenger-side mirror as well as requiring a safety
warning be placed thereon. As an improvement over spheri-
cally bent/convex mirror reflectors, aspherical or multiradius
mirror reflectors (such as are disclosed in U.S. Pat. Nos.
4,449,786 and 5,724,187, the entire disclosures of which are
hereby incorporated by reference herein) have been devel-
oped. Such mirrors are widely used in Europe and Asia [or
both driver-side exterior mirror reflectors and for passenger-
side exterior mirror reflectors. The aspherical or multiradius
mirror reflectors typically have a less curved (larger radius
of curvature) reflective region that is inboard or closest to the
driver when mounted on a vehicle and, usually separated by
a demarcation line or the like, have a more curved (smaller
radius of curvature) region that is outboard or farthest from
the driver when mounted on a vehicle. However, such
asphcrical or multiradius reflectors do not have unit magni-
fication and so cannot be used when unit magnification is
mandated (such as by FMVSS 111, referenced above).

To supplement a [lat driver-side exterior mirror rellector,
an auxiliary and separate bent reflector is sometimes incor-
porated into the driver-side exterior sideview mirror assem-
bly. However, this is often not suitable for passenger auto-
mobiles because of the extra space required in the sideview
mirror assembly to accommodate an auxiliary reflector
clement. Also, in most passenger automobiles, the position
of the side view mirror reflector is adjustable by the driver
(such as by a hand-adjust, or by a manually adjustable cable
such as a Bowden cablec or by an clectrically opcrable
actuator, as known in the art) in order to provide to that
driver his or her desired rearward field of view, which
ill-suits use of a separate, auxiliary reflector. Likewise,
addition of stick-on blind-spot mirror reflectors (such as are
commonly sold in automotive parts stores and the like) onto
an automobile exterior sideview mirror reflector has
disadvantages, including obscuring field of view of the
automobile mirror reflector and adding to mirror element
vibration.

There is thus a need to provide an automobile exterior
sideview reflective element, and particularly a driver-side
automobile exterior sideview reflective element, that over-
comes the disadvantages above and that provides the driver
of the automobile with a distortion-free field of view with
unit magnification that is supplemented with a wide-angle
view of a side lane blind spot, and there is a need that this
be provided in a unitary reflective element assembly module
suitable to mount onto, and be adjusted by, the mirror
reflector adjustment mechanism (such as an electrically
operated, motorized actuator) provided in the exterior side-
view mirror assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an automobile equipped
with exterior sideview mirror assemblies according to this
present invention;
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FIG. 2 is a top plan partial fragmentary view of the
driver’s side exterior rearview mirror assembly of FIG. 1;

FIG. 3 is an enlarged sectional view of a plano-
multiradius reflective element assembly of the mirror assem-
bly in FIG. 2;

FIG. 4 is an enlarged sectional view of a demarcation
element of the plano-multiradius reflective element assem-
bly of FIG. 3;

FIGS. SA-5H illustrate views of various locations for a
plano reflective element and an auxiliary reflective element
according to this present invention;

FIG. 6 is a sectional view of a second embodiment of a
plano reflective element assembly according to the present
invention including a demarcation element formed as a
dividing wall in a backing plate element;

FIG. 6Ais a cross-section taken along line XX of FIG. 6;

FIG. 6B is a cross-sectional view taken along line YY of
FIG. 6; and

FIG. 7 is a schematic of a third embodiment of a plano-
auxiliary reflective element assembly according to this
present invention.

SUMMARY OF THE INVENTION

This invention provides a plano reflective element with
unit magnification and an auxiliary reflector element for use
in an exterior sideview mirror assembly on an automobile.
More specifically, this invention provides a plano-
multiradius reflective clement assembly suitable for usc in
an exterior sideview mirror assembly mounted to the side
body of an automobile. The plano-multiradius reflective
element assembly of this invention is especially suitable for
mounting in a driver-side exterior sideview mirror assembly
that is mounted to the side of the automobile body adjacent
to the seating position of the driver in the front of the interior
vehicular cabin. The plano-multiradius reflective element
assembly of this invention comprises a plano portion which
has a rearward field of view, when mounted in an exterior
sideview mirror assembly mounted to the side body of an
automobile, with unit magnification. This plano portion
comprises a flat substrate, typically a flat glass substrate,
provided with a reflective surface. The plano-multiradius
reflective element assembly of this invention also includes a
multiradius portion with a rearward field of view, when
mounted in an exterior sideview mirror assembly mounted
to the side body of an automobile, that has non-unit mag-
nification. The plano portion provides a distortion-free rear-
ward field of view and serves as the principal rearward-
viewing portion of the plano-multiradius reflective element.

The multiradius portion provides a wide angle rearward field 5

of view, and typically supplements the rcarward ficld of
view of the plano portion. This multiradius portion com-
prises a curved substrate, typically a bent glass substrate,
provided with a reflective surface. The plano portion and the
multiradius portion are demarcated apart by a demarcation
clement. The demarcation element enables the driver of a
vehicle equipped with the plano-multiradius reflective ele-
ment of this invention to readily delineate a rearward view
in the plano portion from a rearward view in the multiradius
portion. The plano portion comprises a flat reflective ele-
ment and the multiradius portion comprises a bent reflective
element. The flat, plano reflective element and the curved,
multiradius reflective element are individually and sepa-
rately manufactured, and are adjacently attached to a single
backing plate (which typically comprises a polymeric
substrate, most typically a molded polymeric substrate), and
with the demarcation element disposed at the joint of the
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plano, flat reflective element and the multiradius, bent
reflective element. ‘I'he backing plate is fabricated (typically
by polymeric molding) to have a flat portion that corre-
sponds to the plano, flat reflective element, and a curved
surface that corresponds to the multiradius, curved reflective
element. The attachment of the plano reflective element and
an auxiliary reflective element to a single backing plate
produces a unitary plano-auxiliary reflective element assem-
bly module suitable for mounting in an exterior sideview
mirror assembly. By adjusting the position of the backing
plate within the exterior sideview mirror assembly, the
rearward fields of view of both the plano reflective element
and the auxiliary reflective element are simultaneously and
similarly aligned.

One embodiment of the invention includes an exterior
sideview mirror system suitable [or use in an automobile
comprising an exterior sideview mirror assembly adapted
for attachment to a side of the automobile. The exterior
sideview mirror assembly includes a reflective element
having a rearward field of view when attached to said side
of the automobile. The reflective element is attached to an
actuator and is movable by the actuator in order to position
the reflective element’s rearward field of view in response to
a control. The reflective element comprises a plano-
multiradius rcflective clement assembly which compriscs a
plano reflective element having unit magnification and a
separate multiradius reflective element having a multiradius
curvature. The plano element and the separate multiradius
element of the plano-multiradius reflective element assem-
bly are attached to a backing plate element. The backing
plate element is mounted to the actuator such that movement
of the backing plate element (and hence the plano-
multiradius reflective element assembly) by the actuator
simultaneously and similarly moves the plano element and
the multiradius element. The plano element and the multi-
radius element are separately and, preferably, adjacently
attached to the backing plate element at a joint.

In a further embodiment, a demarcation element is dis-
posed at this joint to form a demarcation between the plano
clement and the multiradius element; this demarcation ele-
ment having a portion visible to a driver of the automobile.
Preferably, the demarcation element is dark colored, such as
with a color sclected from the group consisting of black,
grey, blue and brown. Optionally, there is a space at the joint
of the plano element and the multiradius element and the
demarcation element is at least partially disposed in said
space between said plano element and said multiradius
element. The demarcation element can comprise at least one
of a polymer material, a tape, a plastic film, a paint, a lacquer
and a caulk.

In a further embodiment, the demarcation element com-
prises a wall on the backing plate element; this wall being
located on the backing plate element at the joint of the plano
element and the multiradius element, this wall separating the
respective clements apart.

In preferred embodiments, the portion of the demarcation
element visible to a driver of an automobile equipped with
the plano-multiradius reflective element assembly of this
invention has a width from about 0.5 mm to about 4 mm.

In preferred embodiments, the plano element is attached
to the backing plate element by at least one of an adhesive
attachment and a mechanical attachment.

In preferred embodiments, the multiradius element is
attached to the backing plate element at a location such that,
when the exterior mirror assembly is attached to a side of an
automobile, at least portion, and preferably at least a sub-
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stantial portion, of the plano element is disposed closer to
the side of the vehicle than any portion of the multiradius
element element.

In preferred embodiments, the multiradius element com-
prises a bent glass substrate with radii of curvature in the
range of from about 4000 mm to about 50 mm, and the ratio
of the width of the plano element to the width of the
multiradius element is greater than 1.

In preferred embodiments, the principal axis of the rear-
ward field of view of the auxiliary, multiradius element is
different from and angled to the principal axis of the
rearward field of view of the plano element when both are
attached to the backing plate element of the plano-
multiradius reflective element assembly and when the plano-
multiradius reflective element assembly is mounted in an
exterior sideview mirror assembly on an automobile. ‘The
principal axis of the rearward field of view of the plano
clement is directed generally parallel to the longitudinal axis
of an automobile equipped with the plano-multiradius
reflective element assembly and the principal axis of the
rearward ficld of view of the multiradius clement is dirccted
generally at an angle downwards to the longitudinal axis of
the vehicle.

In a preferred embodiment, the exterior sideview mirror
assembly equipped with the plano-multiradius reflective
element assembly comprises a fixedly attached exterior
sideview mirror assembly. In another preferred embodiment,
the exterior sideview mirror assembly equipped with the
plano-multiradius reflective element assembly comprises a
break-away exterior sideview mirror assembly. In another
preferred embodiment, the exterior sideview mirror assem-
bly equipped with the plano-multiradius reflective element
assembly comprises a powerfold exterior sideview mirror

assembly. In another preferred embodiment, the actuator of |

the exterior sideview mirror assembly to which the plano-
multiradius reflective element assembly is mounted com-
prises an electrically operable actuator. In another preferred
embodiment, the actuator of the exterior sideview mirror
assembly to which the plano-multiradius reflective element
assembly is mounted is controlled by a switch or by a
memory controller. In another preferred embodiment, the
plano element and/or the multiradius element of the plano-
multiradius reflective element assembly comprises an
electro-optic reflective element, preferably an electrochro-
mic reflective element. In another preferred embodiment, the
plano element of the plano-multiradius reflective element
assembly comprises an electro-optic reflective element,
preferably an electrochromic reflective e¢lement, and the

multiradius element comprises a fixed reflectance mirror

reflector, such as a fixed reflectance mirror reflector com-
prises a bent glass substrate coated with a metallic reflector
coating.

In a preferred embodiment, the plano-auxiliary reflective
element assembly is assembly is formed in an integral
molding operation.

These and other advantages, features, and modifications
will become more apparent when reviewed in conjunction
with the drawings and the detailed description which fol-
lows.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

As illustrated in FIG. 1, passenger automobile 10 (which
may be a sedan, a station-wagon, a sports car, a convertible,
a minivan, a sports utility vehicle, a pick-up truck or a
similar passenger carrying non-commercial, personal trans-
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portation automobile) includes an interior rearview mirror
assembly 18 positioned within interior vehicle cabin 25.
Interior vehicle cabin 25 further includes a steering wheel
16, a driver seat 20 positioned at steering wheel 16, a front
passenger seat 21 adjacent to driver seat 20 in the front
portion of cabin 25, and a rear passenger seat 23 in the rear
portion of cabin 25. Automobile 10 further includes a
driver-side exterior sideview mirror assembly 12 and a
passenger-side exterior sideview mirror assembly 14, each
adapted for attachment to opposing sides of automobile
body 11, mosl preferably adjacent (o the sealing position of
the driver seated in driver seat 20 for driver-side assembly
12 and adjacent to the front passenger seat 21 for passenger-
side assembly 14. Exterior sideview mirrors, mounted as
shown in FIG. 1 close to the driver seating location, are
commonly referred to as door-mounted exterior sideview
mirror assemblies. Driver-side exterior sideview mirror
assembly 12 includes, as illustrated in FIG. 2, a plano-
multiradius exterior sideview reflective element assembly
30. Plano-multiradius reflective element assembly 30 is
mounted to a reflective element positioning actuator 36. The
orientation of plano-multiradius reflective element assembly
30, and hence its rearward field of view, is adjustable by
actuator 36 in response to control 37. Control 37 can
comprise a handset control that allows the driver manually
move the orientation of plano-multiradius reflective element
assembly 30 within exterior mirror housing 40 (such as by
a lever control or by a cable control) and hence reposition
the rearward field of view of plano-multiradius reflective
element assembly 30. Alternately, when actuator 36 com-
prises an electrically actuated actuator that is electrically
operable incorporating at least one motor, control 37 can
comprise a swilch (which, prelerably, is operable under
control of the driver seated in cabin 25) or control 37 can
comprise a memory controller, as known in the automotive
mirror art, that controls actuator 36 to move the position of
plano-multiradius reflective element assembly 30 to a pre-
set orientation that suits the rearward field of view prefer-
ence of an individual driver. Actuator 36 is mounted to
bracket 38 which attaches to vehicle body side 11. Plano-
multiradius reflective element assembly 30 is positionable
by actuator 36 within cxtcrior mirror housing 40.
Plano-multiradius reflective element assembly 30, as
shown in FIG. 3, comprises a plano element 50 and a
separate multiradius element 55. Preferably, plano element
50 is adjacent to multiradius element at a joint. At their joint,
plano element 50 and separate multiradius element 55 can
touch leaving substantially no gap or space therebetween, or
plano element 50 and separate multiradius element 55 can be
spaced apart at their joint by a space or gap, as in FIG. 3.
Plano clement 50 and multiradius clement 55 arc both
mounted to surface 59 of, and are both supported by, a single
backing plate element 60. Plano element 50 and multiradius
element 55 are demarcated apart by demarcation element 65.
Surface 61 of backing plate element 60 is preferably adapted
to attach, such as by attachment member 64, to actuator 36
when plano-multiradius reflective element assembly 30 is
mounted in driver-side exterior sideview mirror assembly 12
(and/or in passenger-side exterior side view mirror assembly
14) such that plano element 50 and multiradius element 55
are adjusted and positioned in tandem and simultaneously
when the driver (or alternatively, when a mirror memory
system, as is conventional in the rearview mirror arts)
activates actuator 36 to reposition the rearward field of view
of plano-multiradius reflective element assembly 30. Thus,
since elements 50, 55 are part of plano-multiradius reflective
clement assembly 30, movement of plano-multiradius
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reflective element assembly 30 by actuator 36 simulta-
neously and similarly moves plano element 50 and multi-
radius element 55.

Plano clement 50 preferably compriscs a flat reflector-
coated glass substrate having unit magnification, and com-
prises a reflective surface through which the angular height
and width of the image of an object is equal to the angular
height and width of the object when viewed at the same
distance (except for flaws that do not exceed normal manu-
facturing tolerances). Plano element 50 may comprise a
conventional fixed reflectance mirror reflector or it may
comprise a variable reflectance mirror reflector whose
reflectivity is electrically adjustable. For example, plano
clement 50 may comprisc a flat glass substratc coated with
a metallic reflector coating such as a chromium coating, a
titanium coating, a rhodium coating, a metal alloy coating,
a nickel-alloy coating, a silver coating, an aluminum coating
(or any alloy or combination of these metal reflectors). The
metal reflector coating of plano element 50 may be a first

surface coating (such as on surface 66) or a second surface ,,

coating (such as on surface 67), as such terms are known in
the mirror art. The reflector coating on plano element 50 may
also comprise a dielectric coating, or a multilayer of dielec-
tric coalings, or a combination of a metal layer and a

dielectric layer to form automotive mirror reflectors as ,

known in the automotive mirror art. If a variable reflectance
reflector element, plano element 50 preferably comprises an
electro-optic reflector element and, most preferably, an
electrochromic reflector element.

When mounted into exterior side view mirror assembly 12
and/or 14, plano-multiradius reflective element assembly 30
is preferably orientated so that at least a portion of (more
preferably a substantial portion of) the reflector surface of
plano element 50 is positioned closer to the vehicle body
(and hence to the driver) than any portion of the reflector
surface of multiradius element 55. Thus, and referring to
FIG. 3, side A of plano element 50 of plano-multiradius
reflective element assembly 30 is positioned closer to the
driver than side D of multiradius element 55 when plano-
multiradius reflective element assembly 30 is mounted on an
automobile. Also, when mounted into exterior side view
mirror asscmbly 12 and/or 14, surfaccs 66, 68 of plano-
multiradius reflective element assembly 30 face rearwardly
in terms of the direction of vehicle travel.

Multiradius element 55 of plano-multiradius reflective
element assembly 30 preferably comprises a curved/bent
mirrored glass substrate. The degree of curvature preferably
increases (and hence the local radius of curvature decreases)
across the surface of multiradius element 55 with the least

curvature (largest radius of curvature) occurring at the side

of multiradius clement 55 (side C in FIG. 3) positioncd
adjacent its joint to plano element 50 when both are mounted
on backing plate element 60. Thus, and referring to FIG. 3,
the local radius of curvature at side C of multiradius element
55, when mounted on backing plate element 60, is larger
than at side D. Also, the local radius of curvature preferably
progressively decreases across multiradius element 55 from
side C to side D. Preferably, the local radius of curvature at
side C of multiradius element 55 is at least about 1000 mm;
more preferably is at least about 2000 mm and most pref-
erably is at least about 3000 mm whereas the local radius of
curvature at side D of multiradius element 55 is, preferably,
less than about 750 mm, more preferably less than about 350
mm; most preferably less than about 150 mm. Preferably,
multiradius element 55 comprises a bent glass substrate with
radii of curvature in the range of from about 4000 mm to
about 50 mm. The multiradius prescription for the multira-
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dius element to be used in a particular exterior mirror
assembly can vary according to the specific field of view
needs on a specific automobile model.

The total ficld of vicw rcarwardly of the automobile of the
plano-auxiliary reflective element assembly (which is a
combination of the field of view of the plano reflective
element and of the auxiliary reflective element) preferably
gencrally subtends an angle of at Icast about 20 degrees (and
more preferably, generally subtends an angle of at least
about 25 degrees and most preferably, generally subtends an
angle of at least about 30 degrees) with respect to the side
of an automobile to which is attached an exterior sideview
mirror assembly equipped with the plano-auxiliary reflective
element assembly.

Multiradius element 55 may comprise a conventional
fixed reflectance mirror reflector or it may comprise a
variable reflectance mirror reflector whose reflectivity is
electrically adjustable. For example, multiradius element 55
may comprise a flat glass substrate coated with a metallic
reflector coating such as a chromium coating, a titanium
coating, a rhodium coating, a metal alloy coating, a nickel-
alloy coating, a silver coating, an aluminum coating (or any
alloy or combination of these metal reflectors). The metal
reflector coating of multiradius element 55 may be a first
surface coating (such as on surface 68) or a second surface
coating (such as on surface 69), as such terms are known in
the mirror art. The reflector coating on multiradius element
55 may also comprise a dielectric coating, or a multilayer of
dielectric coatings, or a combination of a metal layer and a
diclectric layer to form automotive mirror reflectors as
known in the automotive mirror art. If a variable reflectance
reflector element, multiradius element 55 preferably com-
prises an eclectro-optic reflector element and, most
preferably, an electrochromic reflector element.

Also, it is preferable that the thickness of plano element
50 and multiradius element 55 be substantially the same in
dimension so that their respective outer surfaces, 66 and 68,
are substantially coplanar so that a driver can readily view
images in either or both elements. The thickness dimension
of elements 50,55 is determined by the thickness of the
substrate (or in the case of laminate-type electrochromic
reflective clements, the thickness of the two substrates
between which the electrochromic medium is disposed). For
example, plano element 50 and/or multiradius element 55
can comprise a reflector coated glass substrate or panel of
thickness preferably equal to or less than about 2.3 mm,
more preferably equal to or less than about 1.6 mm, most
preferably equal to or less than about 1.1 mm. Use of a
thinner substrate is beneficial in terms of improving the
overall stability/vibration performance of the image seen in
plano-multiradius reflective element assembly 30 when
mounted to an automobile.

The reflector area of plano element 50 is preferably larger
than that of multiradius element 55. Preferably, the width
dimension of plano element 50 is larger than the width
dimension of multiradius element 55 (both width dimen-
sions measured at their respective widest dimension and
with the width of the respective element being gauged with
the respective element oriented as it would be orientated
when mounted on the automobile). Thus, and referring to
FIG. 3, the distance [rom side A 1o side B ol plano ¢lement
50 is larger than the distance from side C to side D of
multiradius element 55. Thus, the ratio of the width of plano
element 50 to the width of multiradius element 55 is
preferably greater than 1; more preferably greater than 1.5;
most preferably greater than 2.5 in order to provide a large,
unit magnification plano element 50 as the principal rear

SMR USA
Exhibit 1009
Page 0120



US 6,522,451 B1

9

viewing portion of plano-multiradius reflective element
assembly 30 and providing multiradius element 55 as a
smaller, auxiliary, separate, wide-angle viewing portion of
plano-multiradius reflective element assembly 30. For
plano-multiradius reflective element assemblies to be
mounted to the exterior sideview assemblies of passenger
automobiles used non-commercially and for non-towing
purpose, the width of plano clement 50 (at its widest
dimension) is preferably in the range of from about 50 mm
to about 225 mm; more preferably in the range of from about
75 mm to about 175 mm; most preferably in the range of
from about 100 mm to about 150 mm.

Backing plate element 60 is preferably a rigid polymeric
substrate capable of supporting plano element 50 and mul-
tiradius element 55. Backing plate element 60 comprises a
flat portion (generally between E and F as shown in FIG. 3)
that corresponds to and is aligned with plano element 50.
Backing plate element 60 also comprises a curved portion
(generally between G and H as shown in FIG. 3) that
corresponds to and is aligned with multiradius element 55.
Preferably, curved portion G—H of multiradius element 55 is
fabricated with a multiradius prescription that is substan-
tially the same as the multiradius prescription of multiradius
element 55. Backing plate element 60 is formed as a single
element to which elements 50 and 55 are separately
attached. Preferably, backing plate element 60 is formed by
injection molding of a thermoplastic or a thermosetting
polymer resin. Materials suitable to use for backing plate
element 60 include unfilled or filled polymeric materials
such as glass and/or mineral filled nylon or glass and/or
mineral filled polypropylene, ABS, polyurethane and similar
polymeric materials. For example, backing plate element 60
can be formed of ABS in an injection molding operation.
Plano element 50 can be cut from a stock lite of flat
chromium mirror-coated 1.6 mm thick glass. Multiradius
element 55 can be cut from a stock lite of multiradiusly-bent
chromium mirror-coated 1.6 mm thick glass. Plano element
50 and multiradius element 55 can then be attached (such as
by an adhesive attachment such as an adhesive pad or by
mechanical attachment such by clips, fasteners or the like)
to the already molded backing plate element 60.
Alternatively, plano clement 50 and multiradius clement 55
can each by individually loaded into an injection molding
tool. Once loaded, a polymeric resin (or the monomers to
form a polymeric resin) can be injected into the mold in
order to integrally form backing plate element 60 with
elements 50, 55 integrally molded thereto. Integral molding
of the backing plate element to plano element 50 and
multiradius element 55 (along with any other elements such

as the demarcation element 65) in a single integral molding 5

operation, is a preferred fabrication process for plano-
multiradius reflective element assembly 30.
Plano-multiradius reflective element assembly 30 further
preferably includes demarcation element 65 that functions to
delineate and demarcate the plano region of the assembly
from the wide-angle, multiradius region and also preferably
functions to prevent ingress of debris, dirt, water and similar
contaminants (such as road splash, car wash spray, rain,
snow, ice, leaves, bugs and similar items that plano-
multiradius reflective element assembly 30 would be subject
to when mounted and used on an automobile) into any gap
between plano element 50 and multiradius element 55 when
both are attached to backing plate element 60. Optionally, at
least a portion of demarcation element 65 can be disposed in
any gap between plano element 50 and multiradius element
55 at their joint on backing plate element 60. Preferably,
demarcation e¢lement 65 is formed of a polymeric material
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that is dark colored (such as black or dark blue or dark brown
or dark grey or a similar dark color) such as a dark colored
polypropylene resin or a dark colored nylon resin or a dark
colored polyurethane resin or a dark colored polyvinyl
chloride resin or a dark colored silicone material. Most
preferably demarcation element 65 is formed of an at least
partially elastomeric material (such as silicone, or EPDM, or
plasticized PVC or the like) in order to provide a degree of
vibration dampening for elements 50, 55. As shown in FIG.
4, demarcation element 65 optionally includes a crown
portion 70 that includes wing portions 73, 73' and a stem
portion 71. Stem portion 71 preferably has a cross-sectional
width CCC of Iess than about 4 mm, more prelerably less
than about 3 mm and, most preferably less than about 2 mm.
Crown portion 70 preferably is dimensioned to not protrude
substantially beyond surfaces 66, 68 of elements 50, 55
when demarcation element 65 is installed between elements
50 and S5. Also, wings 73, 73" are preferably dimensioned
to protrude (most preferably slightly) onto surfaces 66, 68 of
elements 50, 55 when demarcation element 65 is installed
between elements 50 and 55 in order 1o provide a weather
barrier seal and/or to at least partially accommodate any
dimensional tolerances of elements 50, 55 that could lead to
variation in the inter-element gap between sides C and B.
While the demarcation element shown in FIG. 4 is one
embodiment, other constructions are possible including a
demarcation element that has minimal or no crown portion.
Likewise, a demarcation element can have little or no stem
portion, especially when the joint between plano element 50
and multiradius element 55 includes no gap to receive a
stem. Also, where a gap at the plano to multiradius joint
exists, any stem of the demarcation element can at least
partially be disposed in such gap so as to at least partially fill
the gap (or it can optionally substantially fill the gap).
Optionally, demarcation element 65 is fabricated by injec-
tion molding of a polymeric resin. After plano element 50
and multiradius element 55 have been attached to backing
plate element 60, a separately formed demarcation element
65 can then be inserted (and secured such as by an adhesive
or by a mechanical attachment such as by a fastener) into a
space between elements 50 and 55. Note that, optionally,
side B of plano element 50 and side C of multiradius element
55 can touch (lcaving substantially no gap or spacc
therebetween). In such a situation, demarcation element 65
can comprise a dark colored strip such as of a tape or of a
plastic film that covers the joint between elements 50 and 55.
Alternatively, demarcation element 65 can comprise a pref-
erably dark-colored paint, lacquer, caulk or similar material
that can be applied to, and that can preferably fill into, the
joint between elements 50 and 55. The width of the portion
of demarcation element 65 that is visible to the driver is
preferably less than about 4 mm, more preferably less than
about 3 mm and most preferably less than about 2 mm, but
is equal to or greater than about 0.5 mm, more preferably is
equal to or greater than about 0.75 mm, most preferably is
equal to or greater than about 1 mm in order to provide
adequate demarcation of the plano region from the multira-
dius radius region without unduly obscuring the rearward
field of view of the respective elements. Optionally, demar-
cation element 65 can be formed as part of backing plate
element 60 such as by forming demarcation element 65 as a
wall structure of the backing plate element that partitions
backing plate element 60 into two regions: A first region
adapted to receive plano reflective element 50 and a separate
and adjacent sccond region adapted to receive multiradius
reflective element 55.

Thus, and referring to FIG. 6, a second embodiment of
plano-multiradius reflective element assembly 130 may

SMR USA
Exhibit 1009
Page 0121



US 6,522,451 B1

11

include a backing plate element 160 which comprises a plate
molded from a polymer resin (such as a polyolefin such as
polypropylene or such as ABS or nylon) with a demarcation
element 165 that is molded as a wall structure that partitions
backing plate element 165 into a first region (from CC to
BB) adapted to receive and accommodate plano reflective
element 150 and into a second region (from BB to AA)
adapted to receive and accommodate wide-angle optic mul-
tiradius reflective element 155. Note that section AA to BB
of backing plate element 160 is angled to section BB to CC.
Such angling of the auxiliary reflective element relative to
the plano element can be advantageous in allowing the
auxiliary reflective element view a portion of the road
adjacent the automobile that is in a blind spot of the plano
rellective element. In this regard, it is prelerable that the
multiradius element be angled away from the plane of the
plano element, as shown in FIG. 6 by the angling of section
AA to BB to section BB to CC.

Preferably, demarcation element 65 is formed in an inte-

gral molding operation, along with formation of backing ,

plate element 60, and attachment of elements 50, 55 thereto.
For example, plano element 50 and multiradius element 55
can each by individually loaded into an injection molding
tool. Once loaded, a polymeric resin (or the monomers to

form a polymeric resin) can be injected into the mold in ,

order to integrally form backing plate element 60 with
clements 50, 55 integrally molded thereto and, in the same
molding operation and in the same tool, also form by
molding the demarcation element. Integral molding of the
backing plate element to plano element S0 and multiradius
clement 55 along with creation in the single molding opera-
tion of demarcation element 65 (along with any other
clements such as attachment member 64) in a single integral
molding operation, is a preferred fabrication process for
plano-multiradius reflective element assembly 30. By load-
ing all the sub components of plano-multiradius reflective
element assembly 30 into a molding tool, and then injecting
polymeric resin to form the backing plate, demarcation
member and any attachment member, a substantially com-
plete or fully complete plano-multiradius reflective element
assembly can be unloaded from the tool at the completion of
the integral molding operation (as known in the molding
art), thus enabling economy in manufacturing and accom-
modation of any dimensional tolerances in the sub compo-
nents. Where integral molding is so used, it is preferable to
use a reactive molding operation such as reactive injection
molding of a urethane as such reactive injection molding
operations occur at relatively modest temperatures.

Plano element 50 and/or multiradius element 55 can

comprise a heater element, as known in the automotive s;

mirror art, that is operable to deice/demist surfaces 66, 68.
Such heater elements are conventional and can comprise a
positive temperature coefficient heater pad, a resistive heater
element and/or a conductive coating. Piano element 50
and/or multiradius element 55 can also optionally comprise
a scatterproofing member, as known in the automotive
mirror art, such as an adhesive tape, to enhance safety in an
accident.

Also, plano element 50 and/or multiradius element 55 can
comprise a variable reflectance electro-optic element such as
an electrochromic mirror reflector. Thus, both element 50
and element 55 can comprise an electrochromic mirror
element or either of element 50 and element 55 can comprise
an electrochromic mirror element and the other can com-
prise a fixed reflectance non-variable reflectance mirror
element such as a metal reflector coated glass panel such as
a chromium coated glass substrate. Also, if both plano
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element 50 and multiradius element 55 comprise an electro-
optic element such as an electrochromic mirror element
capable of electrically dimmable reflectivity, both elements
50, 55 can dim together and in tandem under control of a
common dimming control signal (typically provided by an
electro-optic automatic dimming interior mirror assembly
mounted in the cabin of the automobile and equipped with
photosensors to detect incident glare and ambient light).
Alternately, if both plano element 50 and multiradius ele-
ment 55 comprise an electro-optic element such as an
electrochromic mirror element capable of electrically dim-
mable reflectivity, element 50 can dim independently of
element 55 (such as is disclosed in U.S. Pat. No. 5,550,677,
the cntire disclosurc of which is hereby incorporated by
reference herein). If either or both of elements 50, 55
comprise an electrochromic element, preferably, the elec-
trochromic reflective element comprises a front substrate
and a rear substrate with an electrochromic medium dis-
posed between, such as a solid polymer matrix electrochro-
mic medium such as is disclosed in U.S. patent application
Ser. No. 09/350,930, filed Jul. 12, 1999, en titled “ELEC-
TROCHROMIC POLYMERIC SOLID FILMS, MANU-
FACTURING ELECTROCHROMIC DEVICES USING
SUCH FILMS, AND PROCESSES FOR MAKING SUCH
SOLID FILMS AND DEVICES” to Desaraju V. Varaprasad
et al., now U.S. Pat. No. 6,154,306, or such as is disclosed
in U.S. Pat. Nos. 5,668,663, 5,724,187, 5,910,854; and
5,239,405, the entire disclosures of which are hereby incor-
porated by reference herein. Most preferably, in such
laminate-type electrochromic mirror reflective elements, the
front substrate comprises a glass plate of thickness less than
about 1.6 mm, most preferably about 1.1 mm thickness or
lower, and the rear substrate comprises a glass plate of
thickness equal to or greater than about 1.6 mm, more
preferably greater than about 1.8 mm thickness, most pref-
erably equal to or greater than about 2.0 mm thickness. The
rearmost surface of the rear substrate (the fourth surface as
known in the mirror art) is reflector coated with a high
reflecting metal film such as of aluminum or silver, or an
alloy of aluminum or silver. Most preferably, the front-most
surface of the rear substrate (the third surface as known in
the mirror art) is reflector coated with a high reflecting metal
film such as of aluminum or silver, or an alloy of aluminum
or silver.

Backing plate element 65 of plano-multiradius reflective
element assembly 30 is optionally equipped on its rearmost
surface with attachment member 64 to facilitate attachment
to the reflector-positioning actuator of the exterior sideview
mirror assembly that plano-multiradius reflective element
assembly 30 is mounted to. Attachment of plano-multiradius
reflective element assembly 30 to the actuator can be by
mechanical attachment such as by a tab, clip or fastener, or
may be by adhesive attachment such as by a silicone
adhesive, a urethane adhesive or a similar adhesive material
such as a tape coated on both surfaces with a pressure
sensitive adhesive to form a “double-sticky” tape. Exterior
sideview mirror assembly 12 and/or 14, on whose mirror
reflector-positioning actuator the plano-multiradius reflec-
tive element assembly is mounted, can be a fixedly attached
exterior sideview mirror assembly, a break-away exterior
sideview mirror assembly and a powerfold exterior sideview
mirror assembly, as known in the automotive mirror art.

FIGS. 5A-5H shows various arrangements of multiradius
reflective element 55 relative to its adjacent plano reflective
element 50 (with demarcation element 65 disposed at their
joint). In FIGS. 5A, 5B, 5C, 5E and 5F, plano element 50 is
mounted wholly inboard of multiradius element 55. Thus, in
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FIGS. 5A, 5B, 5C, 5E and SF, plano element 50 would be
disposed closer to the vehicle body (and hence to the driver)
than multiradius element 55 when plano-multiradius reflec-
tive element assembly 30 was mounted in an exterior
sideview mirror attached to a side of an automobile.
Therefore, in FIGS. 5A, 5B, 5C, SE and 5F, plano element
50 would be mounted inboard relative to the side of the
automobile and multiradius element 55 would be mounted
outboard relative to the side of the automobile. In general,
the location of the multiradius reflective element in the
oulboard, upper portion of the plano-multiradius reflective
element assembly, as in FIGS. 5B and 5E, is preferred as this
allows the plano portion provide a desired rearward field of
view along the side of the vehicle. The configuration as
shown in FIG. 5G (where the multiradius reflective element
is along the inboard side of the assembly) is also desirable
as this allows the driver view the side of the vehicle
(something many drivers desire in order to have a frame of
reference for their rearward field of view) while facilitating
having a wide field of view for the plano portion.

Unlike trucks, busses and commercial vehicles the size of
an exterior sideview mirror assembly suitable for use on an
automobile (and especially when the automobile is not
towing a trailer or the like) is restricted. Automobiles
generally are non-commercial vehicles intended for personal
transportation. Automobiles typically carry 5 passengers or
less, although minivans and large sports utility vehicles
(which are classified herein as automobiles) can have seat
accommodation for up to 10 passcngers (although accom-
modation for 7 passengers or less is more common). The
tandem mounting of a plano element of unit magnification
and a separate auxiliary element onto a common, single
backing plate element, and the mounting of this backing
plate element onto an actuator of an exterior sideview mirror
assembly so that a driver can simultaneously and similarly
move the auxiliary element and the plano element so as to
position their respective rearward fields of view, and to
achieve this within the relatively restricted space available in
a standard automobile-sized exterior sideview mirror assem-
bly is an important element of this present invention. By
utilizing a plano element of unit magnification in the plano-
multiradius reflective element assembly, and by sizing the
reflector area of the plano element larger than the reflector
area of the multiradius element and, preferably, by sizing the
reflector area of the plano element at a sufficiently large size
that the rearward field of view provided by the plano element
alone meets and satisfies the minimum field of view require-
ment mandated by an automaker specification and/or a
government regulation, the need to provide a safety warning

indicia such as “OBJECTS IN MIRROR ARE CLOSER :

THAN THEY APPEAR?” in the plano clement and/or in the
multiradius element can be obviated. Preferably, the plano
element comprises a reflector surface area of a size
sufficient, when mounted as part of a plano-multiradius
reflective element assembly in a driver-side exterior side-
view mirror assembly on an automobile, to provide the
driver of the automobile a view of a level road surface
extending to the horizon from a line, perpendicular to a
longitudinal plane tangent to the driver’s side of the auto-
mobile at the widest point, extending 8 feet out from the
tangent plane 35 [eet behind the driver’s eyes (at a nominal
location appropriate for any 95th percentile male driver or at
the driver’s eye reference points established in Federal
Motor Vehicle Standard No. 104), with the driver seated in
the driver’s seat and with the driver’s seat in the rearmost
position. Also, preferably, the aspect ratio of the plano-
multiradius reflective element assembly (defined as the ratio
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of its largest vertical dimension to its largest horizontal
dimension, measured with the plano-multiradius reflective
element assembly oriented as it would be oriented when
mounted in an exterior sideview mirror assembly on an
automobile, and with “horizontal” being generally parallel
with the road surface the automobile travels on and “verti-
cal” being generally perpendicular to the road surface the
automobile travels on) is preferably less than 1, more
preferably less than 0.8, most preferably less than 0.6.
Further, it is preferable that the multiradius element be
disposed outboard (relative to the side of the vehicle and
with the plano-multiradius reflective element assembly ori-
ented as it would be when mounted in an exterior sideview
mirror assembly on an automobile) on the plano-multiradius
reflective element assembly so that the multiradius element
is positioned to provide an auxiliary, wide-angle view of a
“blind-spot” region in an adjacent sidelane while the more
inboard-disposed plano element with unit magnification
provides the principal sideview image to the driver.

Also, it is preferable that the principal axis of the rearward
field of view of the multiradius element be different from
and angled to the principal axis of the rearward field of view
of the plano element when both are attached to the backing
plate element of the plano-multiradius reflective element
assembly and when the plano-multiradius reflective element
assembly is mounted and operated in an exterior sideview
mirror assembly on an automobile. Preferably, the principal
axis of the rearward field of view of the plano element is
dirccted gencrally parallel to the road that the automobile
equipped with the plano-multiradius reflective element
assembly is travelling on (i.e. generally parallel to the
longitudinal axis of the automobile) so as to provide the
driver with a long-distance view of approaching vehicles in
the side lane that the plano element views). However,
preferably the principal axis of the rearward field of view of
the multiradius element of, for example, a door-mounted
driver-side (or passenger-side) exterior sideview mirror
assembly in which the plano-multiradius reflective element
assembly is mounted is directed generally downwardly
towards the road surface adjacent to the driver seating
location and/or several feet (such as about 1 foot to about 24
feet; more preferably, about 1 foot to about 12 feet; most
preferably about 1 foot to about 8 feet in distance) to its rear
(in order to capture a field of view of a rear approaching
vehicle that is approaching to overtake, or is about to
overtake, or is overtaking the automobile equipped with the
plano-multiradius reflective element assembly). Thus,
preferably, the principal axis of the rearward field of view of
the multiradius element is angled and directed generally
downwardly with respect to the longitudinal axis of the
automobilc and thus is at an angle to the principal axis of the
rearward field of view of the plano element. For example,
multiradius element 155 when attached to surface 173 of
backing plate 160 (see FIG. 6B) would have its principal
axis of rearward view as indicated by 180 as in FIG. 6B, and
as such would be canted towards the road surface when
mounted in an exterior sideview mirror assembly attached to
the side of an automobile. By contrast, plano element 150
when attached to surface 174 of backing plate 160 (see FIG.
6A) would have a principal axis as indicated by 185 as in
FIG. 6A and, as such, would be generally parallel Lo the road
surface when mounted in an exterior sideview mirror assem-
bly attached to the side of an automobile. Having the
multiradius element canted somewhat downwards towards
the road surface assists visual detection by the driver of
overtaking vehicles in the traditional “blind-spot” in the
adjacent side lane. The angle that the multiradius element is
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angled on the backing plate element of the plano-multiradius
reflective element assembly relative to the plane of the plano
reflective element will vary from automobile model to
model, but generally is preferred to be in the about 1 degree
to about 10 degree range; about 2 degree to about 8 degree
range more preferred; and about 3 degree to about 6 degree
range most preferred. In order to conveniently achieve an
angling of the multiradius portion with respect to the plano
portion (and preferably a downward angling), the portion of
the backing plate element that the multiradius reflective
element is attached to can be angled relative to the adjacent
portion of the backing plate element that the plano reflective
portion is attached to. Thus, and referring to FIG. 6, plano-
multiradius reflective element assembly 130 includes a
molded polymeric backing plate element 160 comprising a
generally flat portion 162 (between BB and CC in FIG. 6)
and an adjacent curved portion 161 (between AA and BB).
As indicated by 190 and 195, portion AA to BB of backing
plate element 160 is generally angled to portion BB to CC
ol backing plate 160. Preferably, the portion of backing plate
clement 160 to which the auxiliary reflective element
attaches is angled towards the front (compared to the angling
of plano reflective element) of an automobile equipped with
the plano-auxiliary reflective element assembly of the
present invention. FIG. 6 is a view of plano-multiradius
reflective element assembly 130 as it would appear from
above the vehicle as it would be orientated in use (with
portion 162 closer to the driver than portion 161). The wall
scction, scction XX in FIG. 6, taken through scction 162 of
backing plate element 160 is of substantially constant
dimension (as illustrated in FIG. 6A) whereas the wall
section, section YY in FIG. 6B, taken through section 161 of
backing plate element 160 is of varying dimension and is
angled. Plano reflective element 150 and multiradius reflec-
tive element 155 (for example, plano element 150 can
comprise an electrochromic mirror element and multiradius
element 155 can comprise a chrome coated glass reflector)
are attached to portions 162 and 161, respectively. By being
supported on the angled face 173 (see FIG. 6B) of portion
161, the principal viewing axis of multiradius reflector
element 155 is angled downwards towards the road surface,
as compared to the more horizontal-viewing principal view-
ing axis of plano element 150, when plano-multiradius
reflective element 130 is mounted in an exterior sideview
mirror assembly on an automobile. Demarcation element
165 is preferably molded in the same molding tool as is used
to mold backing plate element 160, and so demarcation
clement 165 is formed as an integral part of backing plate
element 160, forming a wall thereof that partitions the

surface of backing plate element 160 into a region for 5

receiving the plano reflective clement 150 and a region for
receiving the auxiliary reflective element 155. Also, end-
caps 170 and 171 are optionally provided. Piano reflective
element 150 can attach into the cavity formed between
demarcation element 165 and end-cap 171; multiradius
reflective element 155 can attach into the cavity formed
between demarcation element 165 and end-cap 170. Note
that the portion of the backing plate element where the
wide-angle optic multiradius element attaches can have a
thicker wall thickness than that of the portion of the backing
plate element where the unit magnification optic element
attaches in order to allow for the angling of the multiradius
element downwardly relative to the angle of the plano
clement, as illustrated in FIGS. 6A-B. As illustrated in
FIGS. 6A-B, the angle downwards to the longitudinal axis
of the vehicle of the multiradius element can generally be set
by an angling of a surface of the backing plate element in
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order to ensure that the principal axis of the rearward field
of view of the plano element is directed generally parallel to
the longitudinal axis of an automobile equipped with the
plano-multiradius reflective element assembly and that the
principal axis of the rearward field of view of the multiradius
element is directed generally at an angle downwards to the
longitudinal axis of the automobile.

Note that the provision of the plano-multiradius reflective
element assembly of this invention as a unitary module has
manufacturing advantages, particularly for exterior sideview
mirror assembly manufacturers who can procure a plano-
multiradius reflective element assembly module from a
mirror reflector supplier and then mount the plano-
multiradius reflective clement asscmbly module onto an
actuator.

Referring to FIG. 7, a third embodiment 230 of a plano-
multiradius reflective element assembly is illustrated. Plano-
multiradius reflective element assembly 230 includes a
plano reflective element 250 and a separate multiradius
reflective element assembly 255, both individually attached
to a backing plate element, and with demarcation element
265 disposed at their joint. Plano-multiradius reflective
element assembly 230 is about 8.5 inches wide and about
4.25 inches tall (aspect ratio of 0.5), at their largest dimen-
sion. Shown as the shaded triangle 240 in plano reflective
element 250 is the image of a triangular target object set
about 35 feet rearward and of width about 8 feet and of
height of about 4.1 feet as would be seen were plano-
multiradius reflective element assembly 230 mounted in a
driver-side exterior sideview mirror assembly in an automo-
bile such as a sports utility vehicle. In general, it is desirable
that the plano reflective element be dimensioned and con-
figured so as o have its rearward field of view caplure an
image (that is visible, by reflection in the plano reflective
element, to a driver seated in the driver’s seat in an auto-
mobile to which is attached an exterior sideview mirror
assembly equipped with the plano-auxiliary reflective ele-
ment assembly according to this present invention) of a
triangular shaped target located about 35 feet rearward of the
driver seating location, extending about 8 feet out from the
plane defined by the side of the automobile and reaching a
height of between about 4 fect and about 5 feet from the road
surface at that location 35 feet rearward of the automobile.
The total field of view rearwardly of the vehicle of plano-
multiradius reflective element assembly 230 (which is a
combination of the field of view of plano reflective element
250 and of the auxiliary multiradius reflective element 255)
preferably generally subtends an angle of at least about 30
degrees (and more preferably, generally subtends an angle of
at least about 35 degrees and most preferably, generally
subtends an angle of at least about 40 degrees) with respect
to the side of an automobile to which is attached an exterior
sideview mirror assembly equipped with plano-multiradius
reflective element assembly 230.

Also, although it is preferable to utilize a multiradius or
compound curvature reflective element such as an aspherical
element or a compound curvature element for the auxiliary
mirror element adjacent the plano reflective element (as this
enables least discontinuity in image at the joint between the
adjacent elements of the assembly), a spherical reflective
clement (that has substantially only one radius ol curvature
and, as such, is a section from a sphere) can optionally be
used adjacent the plano reflective element instead of, or in
addition to, the multiradius reflective element. Also, a plano
auxiliary mirror such as a flat mirrored substrate can be used,
less preferably, as a substitute for a multiradius reflective
clement in those embodiments where the auxiliary reflective
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element is angled relative to the plane of the principal, plano
reflective element so as to view a blind spot region of the
principal plano element. Also, the plano-multiradius reflec-
tive element assembly can optionally be fixedly attached to
an exterior sideview mirror assembly housing that is not
movable, or, alternately, the exterior sideview mirror assem-
bly housing to which the plano-multiradius reflective ele-
ment assembly is fixedly attached can itself be actuated to
move, such as by motor action, so that by moving the
exterior sideview mirror assembly housing, the field of
rearward view of the plano-multiradius reflective element
assembly fixedly attached thereto can correspondingly move
and be repositioned to suit the field of view need of a
particular driver seated in the automobile cabin.

The above description is considered that of the preferred
embodiments only. Modification of the invention will occur
to those skilled in the art and to those who make or use the
invention. Therefore, it is understood that the embodiments
shown in the drawings and described above are merely for
illustrative purposes and are not intended to limit the scope
of the invention, which is defined in the following claims as
interpreted according to the principles of patent law, includ-
ing the doctrine of equivalents.

I claim:

1. An cxtcrior sidevicw mirror systcm suitable for usc on
an automobile, said exterior sideview mirror system com-
prising:

an exterior sideview mirror assembly adapted for attach-

ment to a side of an automobile;

said exterior sideview mirror assembly including a reflec-

tive element having a rearward field of view when
attached to the side of the automobile;

said reflective element attached to an electrically-operated

actuator and movable by said actuator in order to
position said rearward field of view in response to a
control;
wherein said reflective element comprises a plano-
multiradius reflective element assembly, said plano-
multiradius reflective element assembly comprising a
plano reflective element having unit magnification and
a separate multiradius reflective element having a mul-
tiradius curvature, said plano reflective element having
a rearward field of view with a principal axis;

said plano reflective element and said multiradius reflec-
tive element of said plano-multiradius reflective ele-
ment assembly mounted adjacently in said plano-
multiradius reflective element assembly in a side-by-
side relationship and not superimposed with one

reflective element on top of the other reflective 5

clement, and supported by a backing platc clement, said
backing plate element mounting to said actuator such
that movement of said backing plate element of said
plano-multiradius reflective element assembly by said
actuator simultaneously and similarly moves said plano
reflective element and said multiradius reflective
element, said multiradius reflective element having a
rearward field of view with a principal axis, said
backing plate element have a first support portion
supporting said plano-reflective element and a second
support portion supporting said multiradius reflective
element, said second support portion tilted forward
with respect to said first support portion whereby said
principal axis of said rearward field of view of said
multiradius reflective element is angled downwardly
and outwardly with respect to said principal axis of said
rearward field of view of said plano reflective element
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when said multiradius reflective element and said plano
reflective element are supported by said backing plate
element of said plano-multiradius reflective element
assembly and when said plano-multiradius reflective
element assembly is mounted in said exterior sideview
mirror assembly on the automobile, and said principal
axis of said rearward field of view of said plano
reflective element being directed generally parallel to
the longitudinal axis of the automobile equipped with
the plano-multiradius reflective element assembly and
wherein said principal axis of said rearward field of
view of said multiradius reflective element is directed
generally at an angle downwards (o the longitudinal
axis of the automobile; and

said multiradius reflective element being positioned

diagonally at an outboard upper portion of said plano-
multiradius reflective element assembly when said
exterior sideview mirror assembly is mounted to the
side of the automobile.

2. The exterior sideview mirror system of claim 1,
wherein said plano reflective element and said multiradius
reflective element are adjacently attached to said backing
plate element at a joint, and wherein said plano-multiradius
reflective element assembly includes a demarcation element,
said demarcation element disposed at said joint to form a
demarcation between said plano reflective element and said
multiradius reflective element, said demarcation element
having a portion visible to a driver of the automobile.

3. The exterior sideview mirror system of claim 2,
wherein said demarcation clement is dark colored.

4. The exterior sideview mirror system of claim 3,
wherein said demarcation element is dark colored with a
color selected from the group consisting of black, grey, blue
and brown.

5. The exterior sideview mirror system of claim 3,
wherein said demarcation element comprises at least one of
a polymer material, a tape, a plastic film, a paint, a lacquer
and a caulk.

6. The exterior sideview mirror system of claim 5,
wherein said demarcation element comprises a polymer
material.

7. The exterior sideview mirror system of claim 2,
wherein said joint comprises a space between said plano
reflective element and said multiradius reflective element.

8. The exterior sideview mirror system of claim 7,
wherein said demarcation element is at least partially dis-
posed in said space between said plano reflective element
and said multiradius reflective element.

9. The exterior sideview mirror system of claim 2,
wherein said demarcation element comprises a wall on said
backing plate element, said wall located on said backing
platc clement at said joint, said wall scparating said plano
reflective element from said multiradius reflective element.

10. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width less than about 4 mm.

11. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width less than about 3 mm.

12. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width less than about 2 mm.

13. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width greater than about 0.5 mm.

14. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width greater than about 0.75 mm.

SMR USA
Exhibit 1009
Page 0125



US 6,522,451 B1

19

15. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width greater than about 1 mm.

16. The exterior sideview mirror system of claim 1,
wherein said plano reflective element is supported by said
backing plate element by at least one of an adhesive attach-
ment and a mechanical attachment.

17. The exterior sideview mirror system of claim 1,
wherein said multiradius reflective element is supported by
said backing plate element by at least one of an adhesive
attachment and a mechanical attachment.

18. The exterior sideview mirror system of claim 1,
wherein said multiradius reflective element is supported by
said backing plate element at a location such that, when said
exterior mirror assembly is attached to a side of an
automobile, at least a portion of said plano reflective element
is disposed closer to said side of the automobile than any
portion of said multiradius reflective element.

19. The exterior sideview mirror system of claim 1,
wherein said multiradius reflective element comprises a bent
glass substrate with radii of curvature in the range of from
about 4.000 mm to about 50 mm.

20. The exterior sideview mirror system of claim 1,
wherein the ratio of the width of said plano reflective
element to the width of said multiradius reflective element is
greater than 1.

21. The exterior sideview mirror system of claim 1,
wherein the ratio of the width of said plano reflective
clement to the width of said multiradius reflective clement is
greater than 1.5.

22. The exterior sideview mirror system of claim 1,
wherein the ratio of the width of said plano reflective
element to the width of said multiradius reflective element is
greater than 2.5.

23. The exterior sideview mirror system of claim 1,
wherein said angle downwards to the longitudinal axis of the
automobile is in the range from about 1 degree to about 10
degrees.

24. The exterior sideview mirror system of claim 1,
wherein said angle downwards to the longitudinal axis of the
automobile is in the range from about 2 degrees to about 8
degrees.

25. The exterior sideview mirror system of claim 1,
wherein said angle downwards to the longitudinal axis of the
automobile is in the range from about 3 degrees to about 6
degrees.

26. The exterior sideview mirror system of claim 1,
wherein said angle downwards to the longitudinal axis of the
automobile is generally set by an angling of a surface of said
backing plate element.

27. The cxterior sideview mirror system of claim 1,
wherein said exterior sideview mirror assembly comprises a
door-mounted exterior sideview mirror assembly adapted
for attachment to a side of the automobile adjacent a driver
seating location of a driver of the automobile and wherein
the principal axis of the rearward field of view of said
multiradius reflective element is directed generally down-
wardly towards the road surface adjacent to the driver

30

40

45

50

20

seating location at a distance in the range of about 1 foot to
about 24 feet to the rear of the driver seating location.

28. The exterior sideview mirror system of claim 1,
wherein said exterior sideview mirror assembly comprises a
door-mounted exterior sideview mirror assembly adapted
for attachment to a side of the automobile adjacent a driver
seating location of a driver of the automobile and wherein
the principal axis of the rearward field of view of said
multiradius reflective element is directed generally down-
wardly towards the road surface adjacent to the driver
seating location at a distance in the range of about 1 foot to
about 12 feet to the rear of the driver seating location.

29. The exterior sideview mirror system of claim 1,
wherein said exterior sideview mirror assembly comprises a
door-mounted exterior sideview mirror assembly adapted
for attachment to a side of the automobile adjacent a driver
seating location of a driver of the automobile and wherein
the principal axis of the rearward field of view of said
multiradius reflective element is directed generally down-
wardly towards the road surface adjacent to the driver
seating location at a distance in the range of about 1 foot to
about 8 feet to the rear of the driver seating location.

30. The exterior sideview mirror system of claim 1,
wherein said exterior sideview mirror assembly comprises a
fixedly attached exterior sideview mirror assembly.

31. The exterior sideview mirror system of claim 1,
wherein said exterior sideview mirror assembly comprises a
break-away exterior sideview mirror assembly.

32. The cxterior sideview mirror system of claim 1,
wherein said exterior sideview mirror assembly comprises a
powerfold exterior sideview mirror assembly.

33. The exterior sideview mirror system of claim 1,
wherein said control comprises a memory controller.

34. The exterior sideview mirror system of claim 1,
wherein at least one of said plano reflective element and said
multiradius reflective element comprises an electro-optic
reflective element.

35. The exterior sideview mirror system of claim 1,
wherein both said plano reflective element and said multi-
radius reflective element comprise an electro-optic reflective
element.

36. The exterior sideview mirror system of claim 1,
wherein said plano reflective element comprises an electro-
optical reflective element.

37. The exterior sideview mirror system of claim 36,
wherein said electro-optical reflective element comprises an
electrochromic reflective element.

38. The exterior sideview mirror system of claim 37,
wherein said multiradius reflective element comprises a
fixed reflectance mirror reflector.

39. The cxterior sideview mirror system of claim 38,
wherein said fixed reflectance mirror reflector comprises a
bent glass substrate coated with a metallic reflector coating.

40. The exterior sideview mirror system of claim 1,
wherein said plano-multiradius reflective element assembly
is formed in an integral molding operation.
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-- The MAILING DATE 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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)IX Responsive to communication(s) filed on 10 November 2010.
2a)[ ] This action is FINAL. 2b)[X] This action is non-final.
3)[] 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

X Claim(s) 1-92is/are pending in the application.
4a) Of the above claim(s) 40-92 is/are withdrawn from consideration.

5)[] Claim(s) _____is/are allowed.

8)X] Claim(s) 1-39 is/are rejected.

7)[ Claim(s) ____is/are objected to.

8)[] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 05 August 2010 is/are: a)[X] accepted or b)[T] 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).
1)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAIl  b)[]Some * ¢)] None of:
1.[J Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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DETAILED ACTION

Election/Restrictions
Applicant’s election of Invention | in the reply filed on 10 November 2010 is
acknowledged. Because applicant did not distinctly and specifically point out the
supposed errors in the restriction requirement, the election has been treated as an
election without traverse (MPEP § 818.03(a)). Claims 40-92 are withdrawn from further
consideration pursuant to 37 CFR 1.142(b), as being drawn to nonelected Inventions,

there being no allowable generic or linking claim.

Priority

Applicant’s claim for the benefit of a prior-filed application under 35 U.S.C. 119(e)
or under 35 U.S.C. 120, 121, or 365(c) is acknowledged. Applicant has not complied
with one or more conditions for receiving the benefit of an earlier filing date under 35
U.S.C. 120 as follows:

The later-filed application must be an application for a patent for an invention
which is also disclosed in the prior application (the parent or original nonprovisional
application or provisional application). The disclosure of the invention in the parent
application and in the later-filed application must be sufficient to comply with the
requirements of the first paragraph of 35 U.S.C. 112. See Transco Products, Inc. v.

Performance Contracting, Inc., 38 F.3d 551, 32 USPQ2d 1077 (Fed. Cir. 1994).
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The disclosure of the prior-filed applications, Application No. 60/471,872 fails to
provide adequate support or enablement in the manner provided by the first paragraph
of 35 U.S.C. 112 for one or more claims of this application.

The later-filed application must be an application for a patent for an invention
which is also disclosed in the prior application (the parent or original nonprovisional
application or provisional application). The disclosure of the invention in the parent
application and in the later-filed application must be sufficient to comply with the
requirements of the first paragraph of 35 U.S.C. 112. See Transco Products, Inc. v.
Performance Contracting, Inc., 38 F.3d 551, 32 USPQ2d 1077 (Fed. Cir. 1994).

In regard to claim 1 and claims dependent thereon, the prior Application fails to
provide adequate support in the manner provided by the first paragraph of 35 U.S.C.
112 for at least the following features: electrically-operated actuator, plano-auxiliary
reflective element assembly comprising a plano reflective element having unit
magnification and a separate auxiliary reflective element having a curvature, a backing
plate element having a first support portion supporting said plano reflective element and
a second support portion supporting said auxiliary reflective element and the angling of
the rearward field of view of the auxiliary reflective element relative to the rearward field

of view.

Applicant states that this application is a continuation or divisional application of
the prior-filed application. A continuation or divisional application cannot include new

matter. Applicant is required to change the relationship (continuation or divisional
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application) to continuation-in-part because this application contains the following matter
not disclosed in the prior-filed application:

In regard to claim 1 and claims dependent thereon, the prior Application fails to
provide adequate support in the manner provided by the first paragraph of 35 U.S.C.
112 for at least the following features: electrically-operated actuator, plano-auxiliary
reflective element assembly comprising a plano reflective element having unit
magnification and a separate auxiliary reflective element having a curvature, a backing
plate element having a first support portion supporting said plano reflective element and
a second support portion supporting said auxiliary reflective element and the angling of
the rearward field of view of the auxiliary reflective element relative to the rearward field
of view.

Therefore, in view of the disclosure, the effective filing date for the instant

application is 5 August 2010.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —
(b) the invention was patented or described in a printed publication in this or a foreign country or in

public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

Claims 1-23 and 27-39 are rejected under 35 U.S.C. 102(b) as being anticipated

by Lynam et al (hereafter “Lynam”) US 2002/0072026.
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In regard to claim 1, Lynam discloses (see for example, Figs. 1, 2, 3, 5, 6, 8) an
exterior sideview mirror system suitable for use on an automobile, said exterior sideview
mirror system comprising: an exterior sideview mirror assembly (12) adapted for
attachment to a side of an automobile; said exterior sideview mirror assembly including
a reflective element (30) having a rearward field of view when attached to the side of the
automobile; said reflective element attached to an electrically-operated actuator of said
exterior sideview mirror assembly and movable by said actuator in order to position said
rearward field of view to a driver-desired position when said exterior sideview mirror
assembly is attached to the side of the automobile as described in para. [0015] and
[0019]; wherein said reflective element comprises a plano-auxiliary reflective element
assembly as shown in Figure 5 and as described in para. [0083], said plano-auxiliary
reflective element assembly comprising a plano reflective element having unit
magnification and a separate auxiliary reflective element having a curvature as
described in para. [0015]; said plano reflective element and said auxiliary reflective
element of said piano-auxiliary reflective element assembly mounted adjacently at said
piano-auxiliary reflective element assembly in a side-by-side relationship and not
superimposed with one reflective element on top of the other reflective element as
shown in Figure 5; said plano reflective element and said auxiliary reflective element
supported at a backing plate element (60), said backing plate element mounting to said
actuator such that movement of said backing plate element of said piano-auxiliary
reflective element assembly by said actuator simultaneously and similarly moves said

plano reflective element and said auxiliary reflective element as described in para.
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[0042], [0056] and [0058]; said auxiliary reflective element having a wide-angle field of
view encompassing a blind spot in the side lane adjacent the side of the automobile to
which said exterior sideview mirror assembly is attached as described in para. [0058];
said backing plate element having a first support portion supporting said plano reflective
element and a second support portion supporting said auxiliary reflective element as
described in para. [0066] and [0073] and Figures 9-11; wherein said auxiliary reflective
element is positioned at an outboard portion of said plano-auxiliary reflective element
assembly when said exterior sideview mirror assembly is mounted to the side of the
automobile as shown in Figures 5 and 9-11; wherein said backing plate element
comprises a polymeric substrate that is formed as a single element by injection molding
of a polymeric resin as described in para. [0050]; wherein said backing plate element is
capable of supporting said plano reflective element and said auxiliary reflective element;
wherein said first support portion of said backing plate element comprises a flat portion
and wherein said plano reflective element is disposed at said flat portion; wherein said
second support portion of said backing plate element comprises a curved portion and
wherein said auxiliary reflective element is disposed at said curved portion as shown in
Figure 6 and as described in para. [0059]; wherein the rearward field of view of said
auxiliary reflective element is different from and angled to the rearward field of view of
said plano reflective element when both are attached to said backing plate element of
said piano-auxiliary reflective element assembly when said piano-auxiliary reflective
element assembly is included in said exterior sideview mirror assembly and when said

exterior sideview mirror assembly is attached to the side of the automobile as described

SMR USA
Exhibit 1009
Page 0143



Application/Control Number: 12/851,045 Page 7
Art Unit: 2872

in para. [0013], [0014] and [0059]; wherein angling of the rearward field of view of said
auxiliary reflective element relative to the rearward field of view of said plano reflective
element is achieved, at least in part, by an angling of said second support portion of
said backing plate element supporting said auxiliary reflective element relative to said
first support portion of said backing plate element supporting said plano reflective
element as described in para. [0059]; wherein, when said exterior sideview mirror
assembly is attached to the side of the automobile, the field of view of said plano
reflective element generally views rearwardly of the equipped automobile and the field
of view of said auxiliary reflective element generally views towards a blind spot in the
side lane adjacent the side of the automobile to which said exterior sideview mirror
assembly is attached, said blind spot being generally outside the rearward field of view
of said plano reflective element when said plano reflective element is viewed by a driver
of the equipped automobile when said exterior sideview mirror assembly is attached to
the side of the automobile as described in para. [0058] and [0059]; and wherein at least
one of said plano reflective element and said auxiliary reflective element comprises one
of (a) a glass substrate having a surface coated with a metallic reflector coating and (b)
a polymeric substrate having a thin glass element applied to a surface thereof and with
an opposing surface thereof having a reflecting layer applied thereto as described in
para. [0043].

Regarding claim 2, Lynam discloses that at least a portion of said auxiliary

reflective element adjacent said plano reflective element has its front surface generally
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coplanar with the front surface of said plano reflective element as described in para.
[0048] and as shown in Figure 10.

Regarding claim 3, Lynam discloses that an element of said backing plate
element at least partially partitions said backing plate element into a first region where
said plano reflective element is disposed and a separate and adjacent second region
where said auxiliary reflective element is disposed, and wherein said first region is
adapted to receive said plano reflective element and said second region is adapted to
receive said auxiliary reflective element as shown in Figure 6.

Regarding claim 4, Lynam discloses (see Fig. 5, 6) that said plano reflective
element and said auxiliary reflective element are adjacently supported at said backing
plate element at a joint, and wherein said piano-auxiliary reflective element assembly
includes a demarcation element (65, 165), said demarcation element disposed at said
joint to form a demarcation between said plano reflective element and said auxiliary
reflective element, said demarcation element having a portion visible to a driver of the
automobile when said exterior sideview mirror assembly is attached to the side of the
automobile as described in para. [0051] and as shown in Figure 5.

Regarding claim 5, Lynam discloses that said demarcation element is dark
colored as described in para. [0051] and as shown in Figure 5.

Regarding claim 6, Lynam discloses that said demarcation element is dark
colored with a color selected from the group consisting of black, grey, blue and brown

as described in para. [0051] and as shown in Figure 5.
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Regarding claim 7, Lynam discloses that said demarcation element comprises at
least one of a polymer material, a tape, a plastic film, a paint, a lacquer and a caulk as
described in para. [0051].

Regarding claim 8, Lynam discloses that said demarcation element comprises a
polymer material as described in para. [0051].

Regarding claim 9, Lynam discloses that the rearward field of view of said
auxiliary reflective element is at an angle of at least about 3 degrees relative to the
rearward field of view of said plano reflective element as described in para [0013].

Regarding claim 10, Lynam discloses that said joint comprises a space between
said plano reflective element and said auxiliary reflective element as described in para.
[0042].

Regarding claim 11, Lynam discloses that said demarcation element is at least
partially disposed at said space between said plano reflective element and said auxiliary
reflective element as described in para. [0051].

Regarding claim 12, Lynam discloses that said demarcation element comprises a
wall on said backing plate element, said wall located on said backing plate element at
said joint, said wall disposed between said plano reflective element and said auxiliary
reflective element as shown in Figure 6 and as described in para. [0051] and [0052].

Regarding claim 13, Lynam discloses that an element of said backing plate
element at least partially partitions said backing plate element into a first region where
said plano reflective element is disposed and a separate and adjacent second region

where said auxiliary reflective element is disposed, and wherein said first region is
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adapted to receive said plano reflective element and said second region is adapted to
receive said auxiliary reflective element as shown in Figure 6 and as described in para.
[0051] and [0052].

Regarding claim 14, Lynam discloses that the rearward field of view of said
auxiliary reflective element is generally directed at least one of outwardly and
downwardly with respect to the longitudinal axis of the equipped automobile when said
exterior sideview mirror assembly is attached to the side of the automobile as described
in para. [0009], [0013], and [0074].

Regarding claim 15, Lynam discloses that the rearward field of view of said
auxiliary reflective element is generally directed outwardly and downwardly with respect
to the longitudinal axis of the equipped automobile when said exterior sideview mirror
assembly is attached to the side of the automobile as described in para. [0009], [0013],
and [0073].

Regarding claim 16, Lynam discloses that said plano reflective element is
supported at said backing plate element by at least one of an adhesive attachment and
a mechanical attachment, and wherein said auxiliary reflective element is supported at
said backing plate element by at least one of an adhesive attachment and a mechanical
attachment as described in para. [0050] and [0051].

Regarding claim 17, Lynam discloses that said plano reflective element
comprises a flat glass substrate having a surface coated with a metallic reflector coating

and wherein said auxiliary reflective element comprises a bent glass substrate having a
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surface coated with a metallic reflector coating, and wherein said bent glass substrate
has a spherical curvature as described in para. [0045].

Regarding claim 18, Lynam discloses that said plano reflective dement
comprises a flat glass substrate having a surface coated with a metallic reflector coating
and wherein said auxiliary reflective element comprises a bent glass substrate having a
surface coated with a metallic reflector coating, and wherein said bent glass substrate
has a multiradius curvature as described in para. [0045].

Regarding claim 19, Lynam discloses that said plano reflective element
comprises a flat glass substrate having a surface coated with a metallic reflector coating
and wherein said auxiliary reflective element comprises a bent glass substrate having a
surface coated with a metallic reflector coating, and wherein said bent glass substrate
has an aspherical curvature as described in para. [0005] and [0083].

Regarding claim 20, Lynam discloses that said plano reflective element
comprises a substrate having a surface coated with a metallic reflector coating and
wherein said auxiliary reflective element comprises a substrate having a surface coated
with a metallic reflector coating as described in para. [0043].

Regarding claim 21, Lynam discloses that said curved portion of said backing
plate element comprises a curvature corresponding to a curvature of said auxiliary
reflective element as described in para. [0083].

Regarding claim 22, Lynam discloses that said curved portion of said backing
plate element has at least one of (a) a spherical curvature, (b) an aspherical curvature

and (c) a multiradius curvature as described in para. [0045].
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Regarding claim 23, Lynam discloses (see Fig. 5, 6) that a demarcation element
(65, 165) is disposed between said plano reflective element and said auxiliary reflective
element and wherein said demarcation element comprises a part of said backing plate
element, and wherein said demarcation element comprises a wall structure that at least
partially partitions said backing plate element into a first region where said plano
reflective element is disposed and a separate and adjacent second region where said
auxiliary reflective element is disposed, and wherein at least one of (a) said first region
is adapted to receive said plano reflective element and (b) said second region is
adapted to receive said auxiliary reflective element as described in para. [0051].

Regarding claim 27, Lynam discloses that said auxiliary reflective element
comprises a heater element operable to demist/deice the outmost surface of said
auxiliary reflective element when said auxiliary reflective element is disposed at said
backing plate element and when said exterior sideview mirror assembly is attached and
operated on the side of the automobile as described in para. [0054] and [0065] and as
shown in Figure 9.

Regarding claim 28, Lynam discloses that said exterior sideview mirror assembly
including said piano-auxiliary reflective element having a rearward field of view when
attached to the side of the automobile comprises a driver-side exterior sideview mirror
assembly, and wherein, when attached to the side of the automobile, said driver-side
exterior sideview mirror assembly provides to the driver of the equipped automobile a
total field of view that generally subtends an angle of at least about 25 degrees with

respect to the side of the equipped automobile as described in para. [0046] and [0061].
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Regarding claim 29, Lynam discloses that said exterior sideview mirror assembly
including said piano-auxiliary reflective element having a rearward field of view when
attached to the side of the automobile comprises a driver-side exterior sideview mirror
assembly, and wherein, when attached to the side of the automobile, said driver-side
exterior sideview mirror assembly provides to the driver of the equipped automobile a
total field of view that generally subtends an angle of at least about 30 degrees with
respect to the side of the equipped automobile as described in para. [0046] and [0061].

Regarding claim 30, Lynam discloses that said auxiliary reflective element has an
aspherical curvature as described in para. [0005] and [0083].

Regarding claim 31, Lynam discloses that said auxiliary reflective element has a
spherical curvature as described in para. [0083].

Regarding claim 32, Lynam discloses that the ratio of the width of said piano
reflective element to the width of said auxiliary reflective element is greater than 1.5 as
described in para. [0049].

Regarding claim 33, Lynam discloses that the ratio of the width of said plano
reflective element to the width of said auxiliary reflective element is greater than 2.5 as
described in para. [0049].

Regarding claim 34, Lynam discloses that said exterior sideview mirror assembly
comprises a door-mounted exterior sideview mirror assembly adapted for attachment to
a side of the automobile adjacent a driver seating location of a driver of the automobile
and wherein the rearward field of view of said auxiliary reflective element generally

views downwardly towards the road surface adjacent to the driver seating location at
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least at a distance in the range of about 1 foot to about 24 feet to the rear of the driver
seating location as described in para. [0059].

Regarding claim 35, Lynam discloses that at least one of said plano reflective
element and said auxiliary reflective element comprises a glass substrate having a
surface coated with a metallic reflector coating, and wherein said metallic reflector
coating is selected from the group consisting of (i) a chromium coating, (ii) a titanium
coating, (iii) a rhodium coating, (iv) a metal-alloy coating, (v) a nickel alloy coating, (vi)
an aluminum coating and (vii) a silver coating as described in para. [0047].

Regarding claim 36, Lynam discloses that at least one of said plano reflective
element and said auxiliary reflective element comprises an electro-optic reflective
element as described in para. [0043] and [0047].

Regarding claim 37, Lynam discloses that said plano reflective element
comprises an electro-optical reflective element, and wherein said electro-optical
reflective element comprises an electrochromic reflective element as described in para.
[0048] and [0055].

Regarding claim 38, Lynam discloses that said auxiliary reflective element
comprises a fixed reflectance mirror reflector as described in para. [0043] and [0047].

Regarding claim 39, Lynam discloses that said fixed reflectance mirror reflector
comprises a spherically bent glass substrate coated with a metallic reflector coating as

described in para. [0047], [0055], [0064] and [0069].
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Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Lynam US 2002/0072026 in view of Lynam US 2004/0264011.

Regarding claims 24-26, Lynam '026 teaches the invention as set forth above but
does not teach regarding claim 24, a plano reflective element comprises a substrate
formed from elongated sheet of substrate material comprising a polymeric resin
material, and wherein said elongated sheet has a substantially transparent functional
film applied at a surface thereof, and wherein said substantially transparent functional
film provides at least one of (a) an anti-abrasion function, (b) a hydrophobic function and
(c) a hydrophilic function, and wherein said functional film comprises an ultrathin glass
material which is sufficiently flexible to be provided in a reel or roll, and wherein said
functional film is sufficiently flexible to conform to said substrate of said plano reflective
element, and wherein said plano reflective element comprises a reflective film disposed
at a surface of said substrate opposite said substantially transparent functional film or
regarding claim 25, that said plano reflective element comprises a thin flexible glass
sheet and a polymeric substrate, said thin flexible glass sheet existing as a pre-formed
glass sheet that is separate from said polymeric substrate, said thin glass sheet having

an attaching surface, said attaching surface being opposed to and adhered to said
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surface of said polymeric substrate when said thin flexible sheet is adhered to said
exterior surface of said polymeric substrate, said thin flexible sheet providing an anti-
abrasion function at said surface of said polymeric substrate when adhered thereto, said
thin flexible glass sheet substantially conforming to said exterior surface of said
polymeric substrate when adhered thereto, said thin glass sheet having a thickness of
less than approximately 0.8 mm and greater than approximately 0.3 mm or regarding
claim 26, that said substrate is cut from a molded or extruded or cast strip or sheet, said
glass sheet being laminated to said strip or sheet and wherein said plano reflective
element comprises a reflective film applied to an inner surface of said substrate
opposite said exterior surface, and wherein said reflective film comprises a polymeric
reflective film at least one of laminated, adhered and applied to said inner surface of
said substrate.

Regarding claim 24, Lynam ‘011 teaches a plano reflective element comprises a
substrate formed from elongated sheet of substrate material comprising a polymeric
resin material, and wherein said elongated sheet has a substantially transparent
functional film applied at a surface thereof, and wherein said substantially transparent
functional film provides at least one of (a) an anti-abrasion function, (b) a hydrophobic
function and (c) a hydrophilic function, and wherein said functional film comprises an
ultrathin glass material which is sufficiently flexible to be provided in a reel or roll, and
wherein said functional film is sufficiently flexible to conform to said substrate of said
plano reflective element, and wherein said plano reflective element comprises a

reflective film disposed at a surface of said substrate opposite said substantially
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transparent functional film as described in para. [0040]-[0043] and [0047]. Regarding
claim 25, Lynam ‘011 teaches that said plano reflective element comprises a thin
flexible glass sheet and a polymeric substrate, said thin flexible glass sheet existing as
a pre-formed glass sheet that is separate from said polymeric substrate, said thin glass
sheet having an attaching surface, said attaching surface being opposed to and
adhered to said surface of said polymeric substrate when said thin flexible sheet is
adhered to said exterior surface of said polymeric substrate, said thin flexible sheet
providing an anti-abrasion function at said surface of said polymeric substrate when
adhered thereto, said thin flexible glass sheet substantially conforming to said exterior
surface of said polymeric substrate when adhered thereto, said thin glass sheet having
a thickness of less than approximately 0.8 mm and greater than approximately 0.3 mm
as described in para. [0032], [0040]-[0043] and [0047]. Regarding claim 26, Lynam ‘011
teaches that said substrate is cut from a molded or extruded or cast strip or sheet, said
glass sheet being laminated to said strip or sheet and wherein said plano reflective
element comprises a reflective film applied to an inner surface of said substrate
opposite said exterior surface, and wherein said reflective film comprises a polymeric
reflective film at least one of laminated, adhered and applied to said inner surface of
said substrate as described in para. [0032], [0040]-[0043] and [0047]. The preceding
claims are product-by-process claims and even though product-by-process claims are
limited by and defined by the process, determination of patentability is based on the
product itself. The patentability of a product does not depend on its method of

production. If the product in the product-by-process claim is the same as or obvious
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from a product of the prior art, the claim is unpatentable even though the prior product
was made by a different process. In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966
(Fed. Cir. 1985)

It would have been obvious to one having ordinary skill in the art at the time the
invention was made to utilize film characteristics of Lynam ‘011 in the sideview mirror
assembly of Lynam ‘026 in order to provide for a hard coat or surface for the mirror so

as to provide for enhanced scratch resistance.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ALESSANDRO AMARI whose telephone number is
(571)272-2306. The examiner can normally be reached on Monday-Friday 8:00 AM to
5:30 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Stephone B. Allen can be reached on (571) 272-2434. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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6,172,613 2001-01-09 DeLine et al.
6,164,564 2000-12-26 Franco et al.
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6,065,840 2000-05-23 Caskey et al.
6,033,078 2000-03-07 Su et al.
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Receipt date: 08/10/2010
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Approved for use throu
U.S. Patent and Trademark Office; U.S. DI

PTO/SB/08A (07-05)

Substitute for form 1449/PTO

INFORMATION DISCLOSURE

Complete if Known

Application Number

12/851,045

STATEMENT BY APPLICANT
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Examiner Name

Sheet |4
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|of |12 Attorney Docket Number  [DONO09 P-1624
U. S. PATENT DOCUMENTS
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initials No. Number-Kind Code? MM-DD-YYYY Applicant of Gited Document R'zleel\?:r?tn:: gﬂ?::%pspgra )

6,005,724 1999-12-21 Todd

6,002,544 1999-12-14 Yatsu

5,980,050 1999-11-09 McCord

5,938,320 1999-08-17 Crandall

5,929,786 1999-07-27 Schofield et al.

5,922,176 1999-07-13 Caskey

5,910,854 1999-06-08 Varaprasad et al.

5,877,897 1999-03-02 Schofield et al.

5,864,434 1999-01-26 Taylor

5,863,116 1999-01-26 Pastrick et al.

5,847,889 1998-12-08 Komiyama et al.

5,838,505 1998-11-17 Palathingal

5,835,294 1998-11-10 Minegishi

5,825,527 1998-10-20 Forgette et al.

5,823,654 1998-10-20 Pastrick et al.

5,808,777 1998-09-15 Lynam et al.

5,805,367 1998-09-08 Kanazawa

5,796,532 1998-08-18 Kanazawa

5,796,094 1998-08-18 Schofield et al.

5,793,542 1998-08-11 Kondo et al.

5,790,327 1998-08-04 Lee et al.

5,790,298 1998-08-04 Tonar

5,788,357 1998-08-04 Muth et al.

5,786,772 1998-07-28 Schofield et al.

5,784,211 1998-07-21 Mingledorff

5,760,962 1998-06-02 Schofield et al.

5,751,489 1998-05-12 | Caskey et al.

5,724,187 1998-03-03 Varaprasad et al.

5,722,836 1998-03-03 Younker

5,715,093 1998-02-03 Schierbeek et al.

5,691,855 1997-11-25 Lupkas

5,689,370 1997-11-18 Tonar et al.

5,670,935 1997-09-23 Schofield et al.

5,669,705 1997-09-23 Pastrick et al.

5,669,704 1997-09-23 Pastrick

5,669,699 1997-09-23 Pastrick et al.
Examiner , iy Date )
Signature /Alessandro Amari/ Considered 011172011
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PTO/SB/0BA (07-05 )

Rﬁﬁeipi date (}8/’1 0/2()1 O U.S. Patent and Téggmszé%::edgoﬁmﬁéﬁ%’% my 2872

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number,

Substitute for form 1449/PTO Comp lete if Known
STATEMENT BY APPLICANT  [finebat AuausLs, 2215
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet TS |of ‘ 12 Attorney Docket Number |DONO9 P-1624
U. S. PATENT DOCUMENTS
E{(ami*ner Clte Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials No.! Number-Kind Coda™ T MM-DD-YYYY Applicant of Cited Document Rl:elleel\?;/stnlt: il;z:::gfpsp:; )
5,669,698 1997-09-23 Veldman et al.
5,668,663 1997-09-16 Varaprasad et al,
5,649,756 1997-07-22 Adams et al,
5,644,442 1997-07-01 Lemere
5,621,577 1997-04-15 Lang et al.
5,621,569 1997-04-15 Schlenke
5,610,756 1997-03-11 Lynam et al.
5,594,593 1997-01-14 Milner
5,594,222 1997-01-14 Caldwell
5,587,699 1996-12-24 Faloon et al.
5,587,236 1996-12-24 Agrawal et al.
5,579,133 1996-11-26 Black et al.
5,575,552 1996-11-19 Faloon et al.
5,567,360 1996-10-22 Varaprasad et al.
5,563,744 1996-10-08 Matsumiya
5,559,640 1996-09-24 Vachss et al.
5,557,467 1996-09-17 McColgan et al.
5,550,677 1996-08-27 Schofield et al,
5,535,056 1996-07-09 Caskey et al.
5,530,588 1996-06-25 Vivier
5,526,195 1996-06-11 Thomas
5,525,264 1996-06-11 Cronin et al.
5,523,877 1996-06-04 Lynam
5,517,367 1996-05-14 Kim et al.
5,509,606 1996-04-23 Breithaupt et al.
5,497,306 1996-03-05 Pastrick
5,497,305 1996-03-05 Pastrick et al.
5,483,386 1996-01-09 Carson
5,481,409 1996-01-02 Roberts
5,446,576 1995-08-29 Lynam et al.
5,437,931 2003-08-01 Tsai et al,
5,432,643 1995-07-11 Huang
5,424,875 1995-06-13 Davis, IT
5,412,512 1995-05-02 Zebold et al.
5,406,414 1995-04-11 O'Farrell et al.
5,371,659 1994-12-06 Pastrick et al.
Examiner ; . Date e s
Signature /Alessandro Amari/ Considered 01/11/2011
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next communication (o applicant. ! Applicant’s unique utatlon designation number (oplmna]) 2 §ee Kinds Codes of USPTO Patent Documents at www.uspta.gov or MPEP 901,04, * Enter Office that |ssued
the document, by the two-letter code (WIPO Standard ST 3). 1For Jap patent d the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 3
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Receipt date: 08/10/2010 U.S. Patent and Tiaamerk Offce; .5, DEPRIGVEN EOF SomeRtL) - 2872

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO Comp lete if Known
INFORMATION DISCLOSURE ~ |["eeleaionflumber 728518
STATEMENT BY APPLICANT g oate uauet
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet |6 lot 12 Attorney Docket Number | DON09 P-1624
U. S. PATENT DOCUMENTS
E{(gmi?er Cite1 Document Number Publication Date Name of Eatentee or Pages, Columns, Lines, Where
Initials No. Number-Kind Code? o | MM-DD-YYYY Applicant of Cited Document Rlzleel‘(le;/:m: gi::%e;pc;; i
5,361,172 ) 1994-11-01 Schissel et al.
5,355,245 1994-10-11 | Lynam
5,354,965 1994-10-11 Lee
5,327,288 1994-07-05 Wellington et al,
5,313,335 1994-05-17 Gray et al.
5,296,973 1994-03-22 Burke
5,295,021 1994-03-15 Swanson
5,285,060 1994-02-08 Larson et al.
5,262,894 1993-11-16 Wheatley et al.
5,253,109 1993-10-12 O'Farrell et al.
5,247,395 1993-09-21 Martinez
5,239,405 1993-08-24 Varaprasad et al.
5,237,459 1993-08-17 Strauss
5,237,458 1993-08-17 Polanyi et al.
5,233,461 1993-08-03 Dornan et al.
5,225,943 1993-07-06 Lupo
5,207,492 1993-05-04 Roberts
5,193,029 1993-03-09 Schofield et al.
5,189,537 1993-02-23 O'Farrell
5,183,099 1993-02-02 Bechu
5,179,471 1993-01-12 Caskey et al.
5,178,448 1993-01-12 Adams et al.
5,166,833 1992-11-24 Shyu
5,151,824 1992-09-29 O'Farrell
5,151,816 1992-09-29 Varaprasad et al.
5,142,407 1992-08-25 Varaprasad et al.
5,140,455 1992-08-18 Varaprasad et al.
5,118,540 1992-06-02 Hutchison
5,117,346 1992-05-26 Gard
5,115,352 1992-05-19 | do Espirito Santo
5,115,346 1992-05-19 Lynam
5,107,374 1992-04-21 Lupo et al.
5,085,907 1992-02-04 Smith
5,080,492 1992-01-14 Platzer, Jr,
5,078,480 1992-01-07 Warszawski
5,076,673 1991-12-31 Lynam et al.
Examiner Date )
|§gnature /Alessandro Amari/ Considered 01/11/2011

*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, lnclude copy of this form with
next communication to applicant. ' Applicant’s unique citation designation number (optional). * See Kinds Codes of USPTO Patent Documents at www.uspto.gov ar MPEP 901.04. 3 Bnter Office that issued
the document, by the twa-lctter code (WIPO Standard ST.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. * :
Kind of document by the appropriate symbals as indicated on the document under WIPO Standard ST. 16 if possible.  Applicant is to place a check mark here if English language Translation is attached.

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 2 hours to complete, including gathering, preparing, and submilting the completed application i
form to the USPTO. Time will vary depending upen 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 i
the Chief Information Officer, U.S, Patent and Trademark Office, P.0, Box 1450, Alexandria, VA 22313-1450. N RMS TO THIS ADDRESS. SEN! H

Commimne s il 0. R Bt N0 CONGIDERED EXCEPT WHERE LINED THROUGH. /AA/
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PTO/SB/08A (07-05 )

Re@eipi date (.)8/1 0/2(31 O U.S. Patent and nggxxffé%g;edhéoﬁgé\gm%@% ﬁpﬁ%@ 2872

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number,

Substitute for form 1449/PTO Complel‘e If Known
STATEMENT BY APPLICANT Cling Date SHaUss, 20T
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet |7 lof |12 Attorney Docket Number | DONO P-1624
U. S. PATENT DOCUMENTS
Exgmiger Cite1 Document Number Publication Date Name of Eatentee or Pages, Columns, Lines, Where
Initials No. Numbar-Kind Coda? ™ owmT ] MM-DD-YYYY Applicant of Cited Document Rl;eel\tla;:tnft: Zii::%;p; i
5,073,012 1991-12-17 Lynam
5,066,112 1991-11-19 Lynam et al,
5,052,792 1991-10-01 McDonough
5,050,977 1991-09-24 Platzer, Jr.
5,044,739 1991-09-03 do Espirito Santo
5,033,835 1991-07-23 Platzer, Jr,
5,022,747 1991-06-11 Polanyi et al.
5,014,167 1991-05-07 Roberts
5,005,962 1991-04-09 Edelman
4,989,964 1991-02-05 Meise
4,948,242 1990-08-14 Desmond et al.
4,944,581 1990-07-31 Ichikawa
4,932,770 1990-06-12 Caravaty
4,932,769 1990-06-12 Goosen
4,929,074 1990-05-29 Urban
4,917,485 1990-04-17 Baldwin, Sr.
4,913,542 1990-04-03 Adolfsson
4,906,085 1990-03-06 Sugihara et al.
4,906,075 1990-03-06 Majsumiya
4,882,565 1989-11-21 Gallmeyer
4,882,466 1989-11-21 Friel
4,859,046 1989-08-22 Traynor et al.
4,853,283 1989-08-01 Skolnick
4,828,379 1989-05-09 Parsons et al.
4,826,289 1989-05-02 Vandenbrink et al.
4,824,231 1989-04-25 Quintana
4,799,768 1989-01-24 Gahan
4,793,690 1988-12-27 Gahan et al.
4,773,740 1988-09-27 Kawakami et al.
4,770,522 1988-09-13 Alten
4,737,188 1988-04-12 Bahls
4,733,336 1988-03-22 Skogler et al.
4,727,302 1988-02-23 Mizuta et al.
4,721,364 1988-01-26 Itoh et al.
4,715,701 1987-12-29 Urban
4,712,879 1987-12-15 Lynam et al.
i Date ,
Ei’;anr‘;ﬂ?; /Alessandro Amari/ Considered| ~ 01/11/2011

*EXAMINER: Initial if reference consndcn:d whether or not citation is in conformance with MPEP 609, Draw line through citation it not in conformance and nat considered. Includn copy of this form with
next communication to applicant. ' Applicant’s unique cltatlon deslgm\tmn number (oplmnal) See Kmds Codes of USPTO Patent Documenits at www.uspto.gov or MPEP 901,04, * Enter Office that issued
the document, by the two-letter code (WIPO Standard ST. 3) For J; patent d the i ion of the ycnr of the reign of the Emperor must precede the serial number of the patent document. *
Kind of d by the iate symbols as indicated on the d under WIPO Standard ST, 16 if passible. ® Applicant is to place a check mark here II‘Enghsh language Translation is aitached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required {o obtain or retain a benefit by the puhhc which is ta file (and by the USPTO ta pmcess) an
application. Confidentiality is governed by 35 U.S,C, 122 and 37 CFR 1,14, This collcction Is estimated ta take 2 hours to camplete, including gathering, preparmg and submitting the comp
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you requnre to complete this form and/or suggestions for reducmg thls burden, should he sent to
the Chief Information Officer, U.S. Patent and Trademark Office, .0, Box 1450, Alexandria, YA 22313-1450, DO FEES OR COMPLETED FORMS TO THIS ADDRESS.
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PTO/SB/08A (07-05)

Receipt date: 08/10/2010 U.s. Patent and Tragemark Offce; .5, DEFARIMENP OR-SOMMEROK) - 2872

Under the Paperwork Reduction Act of 1995, no persons are required fo respond to a collection of information unless It contains a valid OMB control number.

Substitute for form 1449/PTO Complete i Known
INFORMATION DISCLOSURE o e
STATEMENT BY APPLICANT ting Date AUQUSLD, 2RO

(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet |8 |of |12 Attorney Docket Number | DONQ9 P-1624
U. 8. PATENT DOCUMENTS
E).(gmi’r:er Ci!ﬁe1 Document Number Publication Date Name of Ratentee or Pages, Columns, Lines, Where
Initials No. Nurber-Kind Coga? o | MM-DD-YYYY Applicant of Cited Document REIe;\?;/g{l[t: ilzji?:s%;pzra )
4,679,906 1987-07-14 Brandenburg
4,678,294 1987-07-01 Van Nostrand
4,674,850 1987-06-23 Blom
4,674,849 1987-06-23 Stewart
4,666,264 1987-05-19 Yamabe
4,630,904 1986-12-23 Pastore
4,629,296 1986-12-16 White
4,623,222 1986-11-18 Itoh et al.
4,609,266 1986-09-02 Blom
4,588,267 1986-05-13 Pastore
4,575,202 1986-03-11 McGuire
4,555,166 1985-11-26 Enomoto
4,549,786 1985-10-29 Albers et al.
4,526,446 1985-07-02 Adams
4,499,451 1985-02-12 Suzuki et al.
4,470,665 1984-09-11 Blom
4,449,786 1984-05-22 McCord
4,439,013 1984-03-27 Hagn et al.
4,436,372 1984-03-13 Schmidt et al.
4,436,371 1984-03-13 Wood et al.
4,435,042 1984-06-03 Wood et al.
4,385,804 1983-05-31 Tamura et al.
4,350,412 1982-09-21 Steenblik et al.
4,331,382 1982-05-25 Graff
4,325,609 1982-04-20 Alford
4,311,363 1982-01-19 Marsalka et al.
4,311,362 1982-01-19 LaPorte
4,306,770 1981-12-22 Marhauer
4,303,308 1981-12-01 Kobrin
4,293,191 1981-10-06 Kim
4,281,899 1981-08-04 Oskam
4,268,120 1981-05-19 Jitsumori
4,264,144 1981-04-28 McCord
4,258,979 1981-03-31 Mahin
4,223,983 1980-09-23 Bloom
4,200,359 1980-04-29 Lawson
Examiner , » Date _
Signature [Alessandro Amar/ Considered 01/11/2011

*EXAMINER: Initial if reference consldered whether or not citation is in conformance with MPI:P 609. Draw linc throngh citation it not in conformance and not considered. Includa copy of this form with
next communicalion to applicant. ' Applicant’s unique cltatlon designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901. 04. * Enter Office that issued
the dacument, by the two-letter code (WIPO Slandard ST 3). * For Japanese patent documents, the indication of the year of the reign of the Empcror must precede the serial number of the patent document. *
Kind of d by the appropriate symbols as indicated on the d under WIPO Standard ST.16 if possible. ¢ Applicant is to place a check mark here |anghsh language Translation is attached.

This collection of information s 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 fite (and by (he USPTO to proceas) 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 complele, including gathering, preparing, and submitting the completed
form to the USPTO. Time will vary depending upon the individual casc. Any comments on the amount of time you requu'e to complete this form and/or suggestions for reducing this burden should be sem o
the Chief Information Officer, U,S. Patent and Trademark Office, P.0, Box 1450, Alexandria, VA 22313-1450. DO FEES OR COMPLETED FORMS TO THIS ADDRESS, S

Comnisner gl o B E NGRS OONSIDERED EXCEPT WHERE LINED THROUGH. /A.A/ |
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Receipt date: 08/10/2010

PTO/SB/OBA (07-05 )

U, Patent and Trademark O, U.5. DEPRAIMENE OF-EOMBROE) - 2872

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO Comp lete if Known
INFORMATION DISCLOSURE A.p.plic;tion Number 12/851,045
STATEMENT BY APPLICANT ~ {omaae August 8, 2010
(Use as many sheets as necessary) First Named Inventor Niall R, Lynam
Art Unit 2872
Examiner Name
Sheet |9 |of |12 Attorney Docket Number | DONO9 P-1624
U. S. PATENT DOCUMENTS
E)I(e‘lmi?er Cit¢=q Document Number Publication Date Name of Pgtentee or Pages, Columns, Lines, Where
Initials No. Number-Kind Code? ™o | MM-DD-YYYY Applicant of Cited Document R':g\?:r?tnlt: I’;i?:zgf:ng )
4,193,668 1980-03-18 Skinner
3,909,117 1975-09-30 Takahashi et al.
3,884,606 1975-05-20 Schrenk
3,881,811 1975-05-06 French
3,826,563 1974-07-30 Davis
3,806,232 1974-04-23 Gray
3,773,882 1973-11-20 Schrenk
3,764,201 1973-10-09 Haile
3,759,647 1973-09-18 Schrenk et al.
3,708,222 1973-01-02 Stern
3,667,833 1972-06-06 Baldwin, Sr.
3,610,739 1971-10-05 Seashore
3,601,614 1971-08-24 Platzer, Jr.
3,563,638 1971-02-16 Panozzo
3,424,517 1969-01-28 Budreck
3,408,136 1968-10-29 Travis
3,404,935 1968-10-08 Creager
3,389,952 1968-06-25 Tobin, Jr.
3,375,053 1968-03-26 Ward
3,338,655 1967-08-29 Young
3,337,285 1967-08-22 Travis
3,280,701 1966-10-25 Donnelly et al.
3,267,806 1966-08-23 Azegami
3,266,016 1966-08-09 Maruyama et al.
3,175,463 1965-03-30 Seashore
3,170,985 1965-02-23 Katulich
3,146,296 1964-08-25 Fischer
3,131,250 1964-04-28 Ely
3,104,274 1963-09-17 King
2,911,177 1959-11-03 West
2,890,539 1959-06-16 Holt
2,778,273 1957-01-22 Fellmeth
2,636,419 1953-04-28 Kerr
2,580,014 - 1951-12-25 Gazda
2,514,989 1950-07-11 Buren
2,263,382 1941-11-18 Gotzinger
Examiner ) y Date
Signature /Alessandro Amari/ Considered 01/11/2011

*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, ! Applicant’s unique citation designation number (optional). * See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * 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 preccde the serial number of the patent document, *
Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. © Applicant is to place a check mark here if English language Translation is attached,

This collection of infarmation is required by 37 CFR 1.97 and 1.98. The information is requircd 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, prparing, and submitting the completed application

form to the USPTO, Time will vary d;

ing upon the individual case. Any

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, .0, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO:
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PTO/SB/08A (07-05)

Receipt date: 08/10/2010 US. Patent and Trademark Offce; .S, DAFARIMEND OB OM ﬁ&@ 2872

Under the Pzﬁerwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number,

Substitute for form 1449/PTO ComP lete if Known
INFORMATION DISC LOSURE A?plication Number 12/851,045
STATEMENT BY APPLICANT  [fimabate AUGURLS, 2010
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
sheet |10 lof Attorney Docket Number | DONO9 P-1624
U. S. PATENT DOCUMENTS
Examiger Cite1 Document Number Publication Date Name of Ratentee or Pages, Columns, Lines, Where
Initials No. NumbarKind Cade2 o] MM-DD-YYYY Applicant of Cited Document Rlzle;\?;/s{\ft: i';i:i%: pc;; )
2,135,262 1938-11-01 Schumacher
1,672,559 1928-06-05 Doble
1,114,559 1914-10-20 Weed
D297,926 1988-10-04 Kesler
DA493,394 2004-07-27 Lawlor et al.
D493,131 2004-07-20 Lawlor et al.
2007/0032638 2004-02-19 Tonar et al,
2004/0032675 2004-02-19 Weller et al.
2004/0032676 2004-02-19 Drummond et al.
2002/0036828 2002-03-28 Wong
2003/0043589 2003-03-06 Blank
2006/0050018 2006-03-09 Hutzel et al.
2005/0078389 2005-04-14 Kulas et al.
2005/0083577 2005-04-21 Varaprasad et al.
2005/0099693 2005-05-12 Schofield et al.
2006/0126150 2006-06-15 Tonar et al.
2005/0134983 2005-06-23 Lynam
2002/0159169 2002-10-31 McCord
2002/0159270 2002-10-31 Lynam et al.
2008/0308219 2008-12-18 Lynam
2009/0237820 2009-09-24 McCabe et al.
2004/0264011 2004-12-30 Lynam
20020105741 08-08-2002 Platzer, Jr.
20030117731 06-26-2003 Platzer, Jr.
20040165291 08-26-2004 Platzer, Jr.
20050232469 10-20-2005 Schofield et al.
20050248859 11-10-2005 Platzer, Jr.
20060061008 03-23-2006 Karner et al.
20060125919 06-15-2006 Camilleri et al.
20060171704 08-03-2006 Bingle et al.
20060184297 08-17-2006 Higgins-Luthman
20060268440 11-30-2006 Platzer, Jr.
20070068257 03-15-2007 Lynam
20070285789 12-13-2007 Lindahl et al.
20080212189 09-04-2008 Baur et al.
20080225421 09-18-2008 Platzer
Examiner , " Date
Signature /Alessandro Amary Considered 01/11/2011

*EXAMINER lmhal if relerence ccnsldered whether or not citalion is in conformance with M]’EP 609. Draw line through citation it not in conformance and not considered. Include copy of this form with
next to appli ¥ Applicant’s unique citation designation humber (optional), ? See Kinds Codes of USPTO Patent 1Jocuments at www.uspto.gov or MPEP 901.04, * Rnter Office that issued
the document, by the two letler code (WlPO Standard ST.3), * For Japanese patent documents, the indication of the year of the relgn of the Emperor must precede the serial number of the patent document. *
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 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 pracess) an
application. Confidentiality is govcmed by 35 U.S.C. 122 and 37 CER 1.14, This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the pleted application
form o the USPTO. Time will vary d ding upon the individual case. Any cc on the amount of time you require to complete this form and/or suggesuons for reducing this burden, should be sent to
the Chief Information Officer, U.S. Patent and Trademark Qffice, P.0, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO:

Conmisioner for s OERTE EREEINIOE B CONSIDERED EXCEPT WHERE LINED THROUGH. /AA/
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PTO/SB/08A (07-05 )

Receipt date: 08/10/2010 5. patont an TSEIoAEE o s uSh G LEAOR QY STEUL ) 0872

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.,

: Complete if Known
Substitute for form 1449/PTO
Application Number 12/851,045
INFORMATION DISCLOSURE S e 2010
iling Date ugust 5,
STATEMENT BY APPLICANT | %~ - ==
(Use as many sheets as necessary) Irst amed ‘nventor it R. Lynam
Art Unit 2872
Examiner Name
Sheet | 11 lof |12 Attorney Docket Number | DONO9 P-1624
U. S. PATENT DOCUMENTS
Examiner Cite1 Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
oy * N , ] - i
Initials o Number-Kind Coda? Trowm | MM-DD-YYYY Applicant of Cited Document Rlzfal\‘/e;ra:tnlt: gi?::?f:pg; .
20080304170 12-11-2008 Zhao
20090040306 02-12-2009 Foote et al.
20090115631 05-07-2009 Foote et al.
RE17274 1929-04-16 Porter -
Examiner , o Date s
Signature /Alessandro Amari/ Considered 01/11/2011

*EXAMIN]:R Inmal 1f reference consldered whether or not citation is in conformance with MPhP 609. Draw line through citation it not in conformance and not considered. Include copy of this form with
next ¢ i licant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO Palent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued
the document, by the two letter code (W]PO Standard ST.3). *For Jap patent d the indication of the year of the reign of the Emperor must precede the serial number of the patent documen, *
Kind nfdocumenl by the approprlate symbols as indicated on the document under WIPO Standard ST.16 if passible. ® Applicant is to place a check mark here if English language Translation is attached.

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.8.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 on the amount of time you requirc 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, Alcxandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND 'TO:

Comnisionr o el ORI AR B CONSIDERED EXCEPT WHERE LINED THROUGH. /AA/

SMR USA
Exhibit 1009
Page 0170




PTO/SB/08A (07-05)

Receipt date: 08/10/2010 US. Patent and Tradomark Offce; U.5. DEPRAITENE OF-B0M ﬁp@é@ 2872

Under the Paperwoik Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO Comp lete if Known
STATEMENT BY APPLICANT ~ finabate AUQULS, 2010
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet I 12 |of | 12 Attornéy Docket Number [ DONO09 P-1624
FOREIGN PATENT DOCUMENTS

Examiner | Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,

Initials* No.1 Date Applicant of Cited Document Where Relevant
Country Code “Number*-Kind Code® | MM-DD-YYYY Passages Or Relevant [T
(if known) Figures Appear s
DE 24097438 1975-09-04 | Leitz
DE 2550095 1976-05-20 | Schiff et al.
DE 2647592 1978-04-27 |Uta
DE 2915521 1980-10-30 | Docie
DE 3302735 1984-08-02 | Schulze X
DE 3329998 1985-03-07 Horn X
DE 3620228 1987-12-17 | Thomen X
DE 4026578 1992-04-30 | Kramer X
EP 0210757 1987-02-04 | Von Seidel X
EP 0310261 1989-04-05 | Britax Wingard Limited X
EP 0551802 1992-01-15 Jonsson X
EP 0791503 1997-08-27 | Gentex Corporation X
EP 0917987 1999-05-26 | Magneti Marelli France X
EP 0356099 1990-02-28 | Yamada et al. X
EP 0728618 08-28-1996 [ Gentex Corporation X
EP 0729864 09-04-1996 | Gentex Corporation X
FR 2628042 1988-03-01 |Racel X
GB 1279158 1972-06-28 | Hacker X
GB 2048189 1980-12-10 | Mirrocraft Inc. X
GB 2092534 1982-08-18 | Hagiri X
JP 0051637 1980-04-15 | Katsumata Giken KK X
JP 55076721 1980-10-06 | Nikken Kogyo KK X
JP 1186443 1989-07-25 | Kitsumoto Norihiko X
JP 1208245 1989-08-22 | Moriwake X
JP 362075619 1987-04-07 | Tomita X
JP 62105103 1987-05-15 | Miyake Shinya X
KR 2002092059 2002-12-11  {Jung X
NL 7908257 1981-06-01 | Bartholomeus
WO 2001081956 11-01-2001 | Platzer, Jr. X
WO 2004026633 04-01-2004 | Donnelly Corporation X
WO 2004047421 06-03-2004 | Donnelly Corporation X
WO 2004103772 12-02-2004 | Donnelly Corporation X
WO 2006124682 11-23-2006 | Donnelly Corporation X
WO 2007005942 01-11-2007 | Donnelly Corporation X
WO 2008051910 05-02-2008 | Donnelly Corporation X

Examiner , . Date

Signature /Alessandro Amari/ Considered|  01/11/2011

FEXAMINER: Initial if reference considered, whether or nat citation is in conformance with MPFP 609, Draw line through citation it not in conformance and not considered. Include copy of this form with
next communication to applicant. ' Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at wwyw.uspto.gov or MPEP 901.04, * Enter Office that issued
the document, by the two-letter code (WIPO Standard ST.3), *For Japanese patent documents, the indication of the year of the reign of the Bmperor must preccde the serial number of the patent document. *
Kind of document by the appropriate symbals as indicated on the document under WIPO Standard ST. 16 if possible.  Applicant is to place a check mark here 1fEng||sh language Translation is attached.

This collection of informalion 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 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

Conmiiones o oW, B9 BN S CONSIDERED EXCEPT WHERE TINED THROUGH. /AA /
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/851,045 08/05/2010 Niall R. Lynam DONO9 P-1624
CONFIRMATION NO. 1992
28101 PUBLICATION NOTICE

VAN DYKE, GARDNER, LINN & BURKHART, LLP

SUITE 207 A ALy

2851 CHARLEVOIX DRIVE, S.E. 000004
GRAND RAPIDS, MI 49546

AW

677869

Title:EXTERIOR SIDEVIEW MIRROR SYSTEM

Publication No.US-2010-0296187-A1
Publication Date:11/25/2010

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

page 1 of 1
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PATENT
DONO9 P-1624

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art : 2872

Examiner : Alessandro V. Amari

Applicant : Niall R, Lynam

Serial No, : 12/851,045

Filing Date : August 5, 2010

For . EXTERIOR SIDEVIEW MIRROR SYSTEM
Mail Stop Amendment

Commissioner for Patents

P.0O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

INVENTION ELECTION

This is in response to the Office Action mailed October 27, 2010. The Office Action
requires that Applicants elect a single disclosed invention for prosecution on the merits, Applicants
provisionally elect Invention I, which corresponds to claims 2-39 of the application. The Office
Action indicated that claim 1 links Inventions I and II, and that the restriction requirement among
the linked inventions is subject to the nonallowance of linking claim 1, An early and favorable
action on the merits is respectfully requested.

Respectfully submitted,
NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Dated: November 10, 2010, %

Timothy A Flory

Registration No, 42 540

2851 Charlevoix Drive, S.E., Suite 207
P.O. Box 888695

Grand Rapids, Michigan 49588-8695
(616) 975-5500
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Electronic Acknowledgement Receipt

EFS ID: 8807503
Application Number: 12851045
International Application Number:
Confirmation Number: 1992

Title of Invention:

EXTERIOR SIDEVIEW MIRROR SYSTEM

First Named Inventor/Applicant Name:

Niall R. Lynam

Customer Number:

28101

Filer:

Timothy A. Flory/Amanda Sytsma

Filer Authorized By:

Timothy A. Flory

Attorney Docket Number: DONO9 P-1624
Receipt Date: 10-NOV-2010
Filing Date: 05-AUG-2010
Time Stamp: 14:10:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
79476
1 Transmittal Letter TransmittalForm.pdf no 1
058a021e5e0a24b55bc258386d96ac8hae7]
Warnings:
Information:
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44117
2 Response to Election / Restriction Filed InventionElection.pdf no 1
ede4e9412dc81ed89fh9b71330af665017a
e58bd
Warnings:
Information:
Total Files Size (in bytes):i 123593

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: TRAN.LET

Document Description: Transmittal Letter
PTO/SB/21 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031
u.s, Pa{eni and Trademark Ofﬂce us. DEPARTMENT OF COMMERCE

Appllcatlon Number 12/851,045

TRANSMITTAL Filing Date August 6, 2010
FORM First Named Inventor Niall R, Lynam
Art Unit 2872

Examiner Name Alessandro V. Amari

Attorney Docket Number | 5569 p.qgog )

{to be used for all correspondence after Initial filing)

\ Total Number of Pages In This Submission

ENCLOSURES  (Check all that apply)

l:l D After Allowance Communication to TC
Fee Transmittal Form Drawing(s)
I:l o Appeal Communication to Board
Fee Attached Licensing-related Papers of Appeals and Interferences

X Appeal Communication to TC
Petition (Appeal Notice, Brief, Reply Brief)
Petition to Convert to a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

N

Amendment/Reply

I:I After Final

I.___.] Affidavits/declaration(s)

Proprietary Information

Status Letter

Other Enclosure(s) (please |dentify
below):

HOoon oo

Extension of Time Request Terminal Disclaimer

Express Abandonment Request Request for Refund

Lo o

Information Disclosure Statement CD, Number of CD(s)

I:l Landscape Table on CD

Certified Copy of Priority Remarks

Document(s)

Reply to Missing Parts/
Incomplete Application
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

OO g

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Flrm Name
VAN DYKE, GARDNER, LINN & BURKHART, LLP

Signature _’7/'— %

—
Printed namMe | Timothy A Flory

Date November 10, 2010 | Reg. No. |42540

( CERTIFICATE OF TRANSMISSION/MAILING ) ) \

| héreby certify that this correspondence Is being facsimile transmitted to the USPTO or deposlited with the Unlted States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents P.O. Box 1450, Alexandria, VA 22313-1450 on

the date shown below:
LWmmMHanﬁD

Signature
Typed or printed name | Amanda R, Sytsma Date | November 10, 2010 /

. This collaction of information Is required by 37 CFR 1.5, 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 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O.Box 1450
Alexandria, Virginia 22313-1450
WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
12/851,045 08/05/2010 Niall R. Lynam DONQ9 P-1624 1992
28101 7590 10/27/2010
VAN DYKE, GARDNER, LINN & BURKHART, LLP | EXAMINER
SUITE 207 AMARI, ALESSANDRO V
2851 CHARLEVOIX DRIVE, S.E.
GRAND RAPIDS, MI 49546 | ART ONIT | parsRNUMBER
2872
| MAIL DATE | DELIVERY MODE
10/27/2010 PAPER

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.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

12/851,045 LYNAM, NIALL R.
Office Action Summary Examiner Art Unit

ALESSANDRO AMARI 2872

-- The MAILING DATE 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 7 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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) fledon ______
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)] 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

4K Claim(s) 1-92 is/are pending in the application.

4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5] Claim(s) _____is/are allowed.
6)] Claim(s)_____is/are rejected.
7)[] Claim(s) is/are objected to.

8)X Claim(s) 1-92 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl b)[]Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2[] Certified copies of the priority documents have been received in Application No. ______
3.[] 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) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20101020
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Application/Control Number: 12/851,045 Page 2
Art Unit: 2872

DETAILED ACTION

Election/Restrictions

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

VL.

VIL.

Claims 2-39, drawn to exterior sideview mirror system with rearward field
of view and backing plate specifics, classified in class 359, subclass 866.
Claims 40-61, drawn to exterior sideview mirror system with demarcation
element, joint and heater specifics, classified in class 359, subclass 872.
Claims 62-77, drawn to exterior sideview mirror system with adhesive
element, mechanical attachment and electro-optic reflective element
specifics, classified in class 359, subclass 265.

Claims 78-84, drawn to exterior sideview mirror system with metallic
reflector coating specifics, classified in class 359, subclass 883.

Claims 85-88, drawn to exterior sideview mirror system with fixed
reflectance mirror and spherically bent glass specifics, classified in class
359, subclass 850.

Claims 89, 90, drawn to exterior sideview mirror system with curved
substrate and metallic reflector coating specifics, classified in class 359,
subclass 872.

Claims 91, 92, drawn to exterior sideview mirror system with spherically
bent glass substrate, rearward field of view and total field of view specifics,

classified in class 359, subclass 866.
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Application/Control Number: 12/851,045 Page 3
Art Unit: 2872

The inventions are distinct, each from the other because of the following reasons:
Inventions |-Vl are directed to related products. The related inventions are distinct if: (1)
the inventions as claimed are either not capable of use together or can have a
materially different design, mode of operation, function, or effect; (2) the inventions do
not overlap in scope, i.e., are mutually exclusive; and (3) the inventions as claimed are
not obvious variants. See MPEP § 806.05(j). In the instant case, claims 1-39 evidence
that the combination does not rely on the details of Inventions II-VII; claims 40-61
evidence that the combination does not rely on the details of Inventions | and IlI-VII;
claims 62-77 evidence that the combination does not rely on the details of Inventions I,
Il and IV-VII; claims 78-84 evidence that the combination does not rely on the details of
Inventions I-11l and V-VII; claims 85-88 evidence that the combination does not rely on
the details of Inventions I-1V, VI and VII; claims 89 and 90 evidence that the combination
does not rely on the details of Inventions |-V and VIl and claims 91 and 92 evidence that
the combination does not rely on the details of Inventions I-VI . Furthermore, the
inventions as claimed do not encompass overlapping subject matter and there is
nothing of record to show them to be obvious variants.

Claim 1 link(s) inventions | and Il. The restriction requirement among the linked
inventions is subject to the nonallowance of the linking claim(s), claim 1. Upon the
indication of allowability of the linking claim(s), the restriction requirement as to the
linked inventions shall be withdrawn and any claim(s) depending from or otherwise
requiring all the limitations of the allowable linking claim(s) will be rejoined and fully

examined for patentability in accordance with 37 CFR 1.104. Claims that require all
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Application/Control Number: 12/851,045 Page 4
Art Unit: 2872

the limitations of an allowable linking claim will be entered as a matter of right if the
amendment is presented prior to final rejection or allowance, whichever is earlier.
Amendments submitted after final rejection are governed by 37 CFR 1.116;
amendments submitted after allowance are governed by 37 CFR 1.312.

Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not
required because at least the following reason(s) apply:

--the inventions have acquired a separate status in the art due to their

recognized divergent subject matter

--the inventions require a different field of search (e,g., searching different

classes /subclasses or electronic resources, or employing different search

strategies or search queries).

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
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Application/Control Number: 12/851,045 Page 5
Art Unit: 2872

the election, applicant must indicate which of these claims are readable upon the
elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
103(a) of the other invention.

Applicant(s) are advised that if any claim presented in a continuation or divisional
application is anticipated by, or includes all the limitations of, the allowable linking claim,
such claim may be subject to provisional statutory and/or nonstatutory double patenting
rejections over the claims of the instant application. Where a restriction requirement is
withdrawn, the provisions of 35 U.S.C. 121 are no longer applicable. In re Ziegler, 443

F.2d 1211, 1215, 170 USPQ 129, 131-32 (CCPA 1971). See also MPEP § 804.01.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ALESSANDRO AMARI whose telephone number is
(5671)272-2306. The examiner can normally be reached on Monday-Friday 8:00 AM to
5:30 PM.

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

supervisor, Stephone B. Allen can be reached on (571) 272-2434. The fax phone
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Application/Control Number: 12/851,045 Page 6
Art Unit: 2872

number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

20 October 2010 {Alessandro Amari/
Primary Examiner, Art Unit 2872

SMR USA
Exhibit 1009
Page 0183



Index of Claims

Application/Control No.

12851045

Applicant(s)/Patent Under
Reexamination

LYNAM, NIALL R.

Examiner

ALESSANDRO AMARI

Art Unit

2872

4 Rejected -

Cancelled N | Non-Elected

A Appeal

= Allowed =

Restricted | Interference

0] Objected

[J claims renumbered in the same order as presented by applicant

O cpa

O

T.D. O R.1.47

CLAIM

DATE

Final Original | 10/20/2010

1 =

QO |IN|[|Oa|~|W|N
I

—-
-
I

U.S. Patent and Trademark Office

Part of Paper No. : 20101020

SMR USA
Exhibit 1009
Page 0184



Index of Claims

Application/Control No.

12851045

Applicant(s)/Patent Under
Reexamination

LYNAM, NIALL R.

Examiner

ALESSANDRO AMARI

Art Unit

2872

4 Rejected

Cancelled N | Non-Elected A Appeal

= Allowed

Restricted | Interference 0] Objected

[J claims renumbered in the same order as presented by applicant

O cpa O T.D. O R.1.47

CLAIM

DATE

Final Original

10/20/2010

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

U.S. Patent and Trademark Office

Part of Paper No. : 20101020

SMR USA
Exhibit 1009
Page 0185



Index of Claims

12851045

Application/Control No.

Applicant(s)/Patent Under
Reexamination

LYNAM, NIALL R.

Examiner

ALESSANDRO AMARI

Art Unit

2872

4 Rejected -

Cancelled

Non-Elected

A Appeal

= Allowed =

Restricted

Interference

0] Objected

[J claims renumbered in the same order as presented by applicant

O cpa

O

T.D. O R.1.47

CLAIM

DATE

Final Original | 10/20/2010

73 +

74 +

75 +

76 +

77 +

78 +

79 +

80 +

81 +

82 +

83 +

84 =

85 +

86 +

87 +

88 +

89 +

90 +

91 +

92 +

U.S. Patent and Trademark Office

Part of Paper No. : 20101020

SMR USA
Exhibit 1009
Page 0186



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
12/851,045 08/05/2010 2872 5714 DONOQ9 P-1624 92 7
CONFIRMATION NO. 1992
28101 FILING RECEIPT
VAN DYKE, GARDNER, LINN & BURKHART, LLP
SUITE 207 N AT
0000000430624 76

2851 CHARLEVOIX DRIVE, S.E.
GRAND RAPIDS, M| 49546

Date Mailed: 08/18/2010

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

Applicant(s)
Niall R. Lynam, Holland, MI;

Assignment For Published Patent Application
DONNELLY CORPORATION, Holland, Ml

Power of Attorney:

Daniel Van Dyke--25046 Timothy Flory--42540
Donald Gardner--25975 Karl Ondersma--55894
Frederick Burkhart--29288

Terence Linn--30283

Catherine Collins--37599

Domestic Priority data as claimed by applicant
This application is a CON of 12/197,666 08/25/2008
which is a DIV of 10/709,434 05/05/2004 PAT 7,420,756
which claims benefit of 60/471,872 05/20/2003

Foreign Applications

If Required, Foreign Filing License Granted: 08/16/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/851,045

Projected Publication Date: 11/25/2010
Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Title

EXTERIOR SIDEVIEW MIRROR SYSTEM
Preliminary Class

359

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

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
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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PTO/SB/0BA (07-05 )

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reqguired to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO Complete if Known
STATEMENT BY APPLICANT  [Fima.bate FugueLo, 2018
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet I 1 lof | 12 Attorney Docket Number | DONO9 P-1624
U. S. PATENT DOCUMENTS
E)_(gmiger C|te Document Number Publication Date I\_lame of Ratentee or Pages, Columns, Lines, Where
Initials No.! Number-Kind Code? o] MM-DD-YYYY Applicant of Cited Document Rlzleelszsp't: i?;i?::gfgpgra i
7,636,188 2009-12-22 Baur et al.
7,626,749 2009-12-01 Baur et al,
7,581,859 2009-09-01 Lynham
7,526,103 2009-04-28 Schofield et al.
7,492,281 2009-02-17 Lynam et al.
7,423,522 2008-09-09 O'Brien et al,
7,420,756 2008-09-02 Lynam
7,400,435 2008-07-15 Byers et al.
7,391,563 2008-06-24 McCabe et al.
7,377,675 2008-05-27 Pastrick et al.
7,370,983 2008-05-13 DeWind et al.
7,345,680 2008-03-18 David
7,339,149 2008-03-04 Schofield et al.
7,338,177 2008-03-04 Lynam
7,289,037 2007-10-30 Uken et al.
7,274,501 2007-09-25 McCabe et al.
7,267,448 2007-09-11 Schmidt et al.
7,255,451 2007-08-14 McCabe et al.
7,249,860 2007-07-31 Kulas et al.
7,195,381 2007-03-27 Lynam et al.
7,184,190 2007-02-27 McCabe et al.
7,168,830 2007-01-30 Pastrick et al.
7,167,294 2007-01-23 Lynam et al.
7,126,456 2006-10-24 Boddy et al.
7,106,392 2006-09-12 You
7,097,312 2006-08-29 Platzer, Jr.
7,038,577 2006-05-02 Pawlicki et al.
7,005,974 2006-02-28 McMahon et al.
6,979,090 2005-12-27 Wnuk
6,932,483 2005-08-23 Strumolo et al.
6,919,796 2005-07-19 Boddy et al.
6,882,287 2005-04-19 Schofield
6,831,268 2004-12-14 Bechtel et al.
6,824,281 2004-11-30 Schofield et al.
6,757,109 2004-06-29 Bos
6,742,904 2004-06-01 Bechtel et al.
Examiner Date
Signhature Considered

*EXAMINER: Initial if reference consldered 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 ication to appli ! Applicant’s unique mtatmn designation number (opllonal) Sec Kmds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued
the document, by the two-letler code (WLPO Standard ST.3). 4 For J: patent d ion of the year of the reign of the Emperor must precede the serial number of the patent document. *
Kind of document by the appropriate symbols as indicated on the ducument under WIPO Standard ST.16 if possible. ¢ Applicant is to place a check mark here lengIlsh language Translation is attached.

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 !o pmcess) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CER 1.14, This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the comp
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,
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PTO/SB/08A (07-05 )

Approved for use through 07/31/2006. OMB 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 OMB control number.

Substitute for form 1449/PTO Comp lete if Known
INFORMATION DISCLOSURE i huamber P—
STATEMENT BY APPLICANT g Bare UL,

(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet |2 |of | 12 Attorney Docket Number |DONO09 P-1624
U. S. PATENT DOCUMENTS
E)'(gmiyrtler Cite1 Document Number Publication Date l\_lame of Ratentee or Pages, Columns, Lines, Where
Initials No, Number-Kind GodaZ Trmaw | MM-DD-YYYY Applicant of Cited Document Rzlzl‘(’a:i&t: i;i?:saf;pce)ra )

6,737,629 2004-05-18 Nixon et al,

6,731,205 2004-05-04 Schofield et al.

6,719,215 2004-04-13 Drouillard

6,717,712 2004-04-06 Lynam et al.

6,717,610 2004-04-06 Bos et al.

6,709,119 2004-03-23 Gillich et al.

6,690,268 2004-02-10 Schofield et al.

6,669,109 2003-12-30 Ivanov et al.

6,648,477 2003-11-18 Hutzel et al,

6,642,851 2003-11-04 DeLine et al.

6,627,918 2003-09-30 Getz et al.

6,615,438 2003-09-09 Franco

6,595,649 2003-07-22 Hoekstra et al.

6,582,109 2003-06-24 Miller

6,537,138 2003-03-25 Ohmori et al.

6,522,451 2003-02-18 Lynam

6,512,624 2003-01-28 Tonar et al.

6,511,192 2003-01-28 Henion et al.

6,501,387 2002-12-31 Skiver et al.

6,498,620 2002-12-24 Schofield et al.

6,472,979 2002-10-29 Schofield et al.

6,449,082 2002-09-10 Agrawal et al.

6,445,287 2002-09-03 Schofield et al.

6,441,964 2002-08-27 Chu et al.

6,428,172 2002-08-06 Hutzel et al.

6,420,036 2002-07-16 Varaprasad et al.

6,409,354 2002-06-25 Richard

6,398,377 2002-06-04 Chou

6,396,397 2002-05-28 Bos et al.

6,390,632 2002-05-21 Palathingal

6,356,376 2002-03-12 Tonar et al,

6,343,402 2002-02-05 Smith et al.

6,341,523 2002-01-29 Lynam

6,329,925 2001-12-11 Skiver et al.

6,320,282 2001-11-20 Caldwell

6,318,870 2001-11-20 Spoorner et al.

|i(qaminer Date
Signature Considered

*EXAMINER: Initial if reference considercd, 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. * Applicant’s unique cnatlon designation number (optional). ? See Kinds Codes of USPTO Patent Documents af www.uspto.gov or MPEP 901, 04. > Enter Office that issucd
the document, by the two-letler code (WIPO Standard ST.3). * For Japancse patent documents, the indication of the 5ear of the reign of the Emperor must precede the serial number of the patent document, *
Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible, ¢ Applicant s to place a check mark here if Enghsh language ‘I'ranslation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obiain or retain a benefit by the public which is to file (and by the USPTO to proccss) an
application. Confidentiality is govemed by 35U.S.C. 122 and 37 CFR 1.14. This collection is cstimated to take 2 hours to complete, including gathering, preparing, and submitting the comp
form ta the USPTO., Time will vary d ing upon the i | case. Any on the amount of time you require fo 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.
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PTO/SB/08BA (07-05)

Approved for use through 07/31/2006. OMB 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 OMB control number.

Substitute for form 1449/PTO ComP lete if Known
STATEMENT BY APPLICANT ~ [Cinabate August 5, 210
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet I 3 |of I 12 Attorney Docket Number | DONQOS P-1624
U. S. PATENT DOCUMENTS
Exgmi*ner Cite Document Number Publication Date Name of Ratentee or Pages, Columns, Lines, Where
Initials No, Nurmber-Kind Gada? Trmow | MM-DD-YYYY Appllcant of Cited Document ngsgspégzizgf;pg;r
6,315,419 2001-11-13 Platzer, Jr.
6,310,611 2001-10-30 Caldwell
6,294,989 2001-09-25 Schofield et al.
6,286,965 2001-09-11 Caskey et al.
6,276,821 2001-08-21 Pastrick et al.
6,270,225 2001-08-07 Goolsby
6,260,608 2001-07-17 Kim
6,257,746 2001-07-10 | Todd et al.
6,250,148 2001-06-26 Lynam
6,245,262 2001-06-12 Varaprasad et al.
6,227,689 2001-05-08 Miller
6,207,083 2001-03-27 Varaprasad et al.
6,201,642 2001-03-13 Bos
6,199,993 2001-03-13 Mou
6,198,409 2001-03-06 Schofield et al.
6,196,688 2001-03-06 Caskey et al.
6,178,034 2001-01-23 Allemand et al.
6,176,602 2001-01-23 Pastrick et al.
6,172,613 2001-01-09 DeLine et al.
6,164,564 2000-12-26 Franco et al.
6,154,306 2000-11-28 Varaprasad et al,
6,135,419 2001-11-13 Platzer, Jr.
6,128,860 2000-10-10 Varaprasad et al.
6,124,647 2000-09-26 Marcus et al.
6,116,743 2000-09-12 Hoek
6,111,684 2000-08-29 Forgette et al.
6,109,586 2000-08-29 Hock
6,097,023 2000-08-01 Schofield et al.
6,074,068 2000-06-13 Palathingal
6,065,840 2000-05-23 Caskey et al.
6,033,078 2000-03-07 Su et al.
6,032,323 2000-03-07 Smith et al.
6,030,084 2002-02-29 Schmidt
6,022,511 1999-12-14 Varaprasad et al.
6,011,486 1999-12-14 Varaprasad et al.
6,007,207 1999-12-28 Liu
Examiner Date
Signature Considered

*EXAMJNER Initial if reference consldered whether or not citation is in conformance with MPEP 609. Draw line through citation it not in conformance and not censidered. Include copy of this form with
next jon to appli ! Applicant’s unique uta(lon designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901,04. ? Enter Office that issued
the document, by the two-letter code (WTI’O Standard ST.3), * For Japanese patent documents, the indication of the year of the relgn of the Emperor must precede the serial number of the patent document, *
Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is 1o place a check mark here if Eugllsh language Translation is attached.

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 2 hours 1o 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,0, Box 1450, Alexandria, VA 22313-1450,
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PTO/SB/08A (07-05)

Approved for use through 07/31/2006. OMB 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 OMB control number,

Substitute for form 1449/PTO Comp lete if Known
INFORMATION DISCLOSURE ~  fAeplstonfumber /25051040
STATEMENT BY APPLICANT ting Date 19U, 2010

(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet |4 |of | 12 Attorney Docket Number | DONO9 P-1624
U. S. PATENT DOCUMENTS
E).(ajlmi,r‘\er Citea Document Number Publication Date Name of Ratentee or Pages, Columns, Lines, Where
initials No. Number-Kind Code? MM-DD-YYYY Applicant of Cited Document R'zleel\?:r?tn:: il?;f::gfpsp«;ra )
6,005,724 1999-12-21 Todd
6,002,544 1999-12-14 Yatsu
5,980,050 1999-11-09 McCord
5,938,320 1999-08-17 Crandall
5,929,786 1999-07-27 Schofield et al.
5,922,176 1999-07-13 Caskey
5,910,854 1999-06-08 Varaprasad et al.
5,877,897 1999-03-02 Schofield et al.
5,864,434 1999-01-26 Taylor
5,863,116 1999-01-26 Pastrick et al.
5,847,889 1998-12-08 Komiyama et al.
5,838,505 1998-11-17 Palathingal
5,835,294 1998-11-10 Minegishi
5,825,527 1998-10-20 Forgette et al.
5,823,654 1998-10-20 Pastrick et al.
5,808,777 1998-09-15 Lynam et al.
5,805,367 1998-09-08 Kanazawa
5,796,532 1998-08-18 Kanazawa
5,796,094 1998-08-18 Schofield et al.
5,793,542 1998-08-11 Kondo et al.
5,790,327 1998-08-04 Lee et al.
5,790,298 1998-08-04 Tonar
5,788,357 1998-08-04 Muth et al.
5,786,772 1998-07-28 Schofield et al.
5,784,211 1998-07-21 Mingledorff
5,760,962 1998-06-02 Schofield et al.
5,751,489 1998-05-12 | Caskey et al.
5,724,187 1998-03-03 Varaprasad et al.
5,722,836 1998-03-03 Younker
5,715,093 1998-02-03 Schierbeek et al.
5,691,855 1997-11-25 Lupkas
5,689,370 1997-11-18 Tonar et al.
5,670,935 1997-09-23 Schofield et al.
5,669,705 1997-09-23 Pastrick et al.
5,669,704 1997-09-23 Pastrick
5,669,699 1997-09-23 Pastrick et al.
Examiner Date
Sighature Considered

*EXAMINER: Tnitial if reference consldered whether or not citation is in conformance with MPhP 609. Draw line through citation it not in conformance and not considered. lnclude copy of this form with
next communication to apphcam Applicant’s unique cltanon designation number (optional). 2 See Kinds Cades of USPTO Patent Documents at www.uspto.gov or MPEP 901,04. * Enter Office that issucd
the document, by the two-letter code (WIPO Standard ST.3). * For Japancse patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. N
Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here |FEngl|sh language Translation is attached.

This colleclion 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 pmce‘s) 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 pl
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, YA 22313-1450.
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PTO/SB/0BA (07-05)

Approved for use through 07/31/2006. OMB 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 OMB coptrol number,

Substitute for form 1449/PTO Comp lete if Known
STATEMENT BY APPLICANT ~ [irebat Augusts, 2918
(Use as many sheets as necessary) First Named Inventor Niail R. Lynam
Art Unit 2872
Examiner Name
Sheet ]5 |of | 12 Attorney Docket Number | DONO09 P-1624
U. S. PATENT DOCUMENTS
Egamiger Cite1 Document Number Publication Date Name of P_atentee or Pages, Columns, Lines, Where
Initials No, Number-Kind Coda™™ wrow—| MM-DD-YYYY Applicant of Cited Document Rzleel\tle;/stnlt: gi?::gf;p:; )
5,669,698 1997-09-23 Veldman et al,
5,668,663 1997-09-16 Varaprasad et al.
5,649,756 1997-07-22 Adams et al,
5,644,442 1997-07-01 Lemere
5,621,577 1997-04-15 Lang et al.
5,621,569 1997-04-15 Schlenke
5,610,756 1997-03-11 Lynam et al.
5,594,593 1997-01-14 Milner
5,594,222 1997-01-14 Caldwell
5,587,699 1996-12-24 Faloon et al.
5,587,236 1996-12-24 Agrawal et al.
5,579,133 1996-11-26 Black et al.
5,575,552 1996-11-19 Faloon et al.
5,567,360 1996-10-22 Varaprasad et al.
5,563,744 1996-10-08 Matsumiya
5,559,640 1996-09-24 Vachss et al.
5,557,467 1996-09-17 McColgan et al.
5,550,677 1996-08-27 Schofield et al,
5,535,056 1996-07-09 Caskey et al.
5,530,588 1996-06-25 Vivier
5,526,195 1996-06-11 Thomas
5,525,264 1996-06-11 Cronin et al.
5,523,877 1996-06-04 Lynam
5,517,367 1996-05-14 Kim et al.
5,509,606 1996-04-23 Breithaupt et al.
5,497,306 1996-03-05 Pastrick
5,497,305 1996-03-05 Pastrick et al.
5,483,386 1996-01-09 Carson
5,481,409 1996-01-02 Roberts
5,446,576 1995-08-29 Lynam et al.
5,437,931 2003-08-01 Tsai et al,
5,432,643 1995-07-11 Huang
5,424,875 1995-06-13 Davis, II
5,412,512 1995-05-02 Zebold et al.
5,406,414 1995-04-11 O'Farrell et al.
5,371,659 1994-12-06 Pastrick et al.
Examiner Date
Signature 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 (o applicant, ' Applicant’s unique cntauon designation number (optmnal) 2 Se\: Kinds Codes of USPTO Patent Documents at www.uspto,gov or MPEP 901,04, * Enter Office that |ssuad
the document, by the two-letter code (WIPO Standard ST. 3). 1For Jap patent d the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *
Kind of docunient by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible, S Applicant s to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The informalion 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 Cl*R 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 de ding upon the individual case. Any 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, PO, Box 1450, Alexandria, VA 22313-1450.
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PTO/SB/0BA (07-05)

Approved for use through 07/31/2008, OMB 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 fo a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO

Complete if Known

INFORMATION DISCLOSURE ~ ["eeleaionflumber 728518
STATEMENT BY APPLICANT Hing Date e
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet |6 lot 12 Attorney Docket Number | DON09 P-1624
U. S. PATENT DOCUMENTS
E{(gmi?er Cite1 Document Number Publication Date Name of Eatentee or Pages, Columns, Lines, Where
Initials No. Number-Kind Code? o | MM-DD-YYYY Applicant of Cited Document Rlzleel‘(le;/:m: gi::%e;pc;; i
5,361,172 1994-11-01 Schissel et al.
5,355,245 1994-10-11 | Lynam
5,354,965 1994-10-11 Lee
5,327,288 1994-07-05 Wellington et al,
5,313,335 1994-05-17 Gray et al.
5,296,973 1994-03-22 Burke
5,295,021 1994-03-15 Swanson
5,285,060 1994-02-08 Larson et al.
5,262,894 1993-11-16 Wheatley et al.
5,253,109 1993-10-12 O'Farrell et al.
5,247,395 1993-09-21 Martinez
5,239,405 1993-08-24 Varaprasad et al.
5,237,459 1993-08-17 Strauss
5,237,458 1993-08-17 Polanyi et al.
5,233,461 1993-08-03 Dornan et al.
5,225,943 1993-07-06 Lupo
5,207,492 1993-05-04 Roberts
5,193,029 1993-03-09 Schofield et al.
5,189,537 1993-02-23 O'Farrell
5,183,099 1993-02-02 Bechu
5,179,471 1993-01-12 Caskey et al.
5,178,448 1993-01-12 Adams et al.
5,166,833 1992-11-24 Shyu
5,151,824 1992-09-29 O'Farrell
5,151,816 1992-09-29 Varaprasad et al.
5,142,407 1992-08-25 Varaprasad et al.
5,140,455 1992-08-18 Varaprasad et al.
5,118,540 1992-06-02 Hutchison
5,117,346 1992-05-26 Gard
5,115,352 1992-05-19 | do Espirito Santo
5,115,346 1992-05-19 Lynam
5,107,374 1992-04-21 Lupo et al.
5,085,907 1992-02-04 Smith
5,080,492 1992-01-14 Platzer, Jr,
5,078,480 1992-01-07 Warszawski
5,076,673 1991-12-31 Lynam et al.
Examiner Date
|§gnature 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, lnclude copy of this form with
next communication to applicant. ' Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov ar MPEP 901.04. 3 Bnter Office that issued
the document, by the twa-lctter code (WIPO Standard ST.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. *
Kind of dacument by the appropriate symbals as indicated on the document under WIPO Standard ST. 16 if possible.  Applicant is to place a check mark here if English language Translation is attached.

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 2 hours to complete, including gathering, preparing, and submilting the completed application
form to the USPTO. Time will vary depending upen 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 Chicf 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,
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PTO/SB/08A (07-05)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persans are required to respond to a collection of information unless it contains a valid OMB control number,

Substitute for form 1449/PTO Complel‘e If Known
STATEMENT BY APPLICANT Cling Date SHaUss, 20T
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet |7 lof |12 Attorney Docket Number | DONOS P-1624
U. S. PATENT DOCUMENTS
Exgmiger Cite1 Document Number Publication Date Name of Eatentee or Pages, Columns, Lines, Where
Initials No. Numbar-Kind Coda? ™ owm ] MM-DD-YYYY Applicant of Cited Document Rl;eel\tla;:tnft: ;3?::%:;;; i

5,073,012 1991-12-17 Lynam
5,066,112 1991-11-19 Lynam et al,
5,052,792 1991-10-01 McDonough
5,050,977 1991-09-24 Platzer, Jr.
5,044,739 1991-09-03 do Espirito Santo
5,033,835 1991-07-23 Platzer, Jr,
5,022,747 1991-06-11 Polanyi et al.
5,014,167 1991-05-07 Roberts
5,005,962 1991-04-09 Edelman
4,989,964 1991-02-05 Meise
4,948,242 1990-08-14 Desmond et al.
4,944,581 1990-07-31 Ichikawa
4,932,770 1990-06-12 Caravaty
4,932,769 1990-06-12 Goosen
4,929,074 1990-05-29 Urban
4,917,485 1990-04-17 Baldwin, Sr.
4,913,542 1990-04-03 Adolfsson
4,906,085 1990-03-06 Sugihara et al.
4,906,075 1990-03-06 Majsumiya
4,882,565 1989-11-21 Gallmeyer
4,882,466 1989-11-21 Friel
4,859,046 1989-08-22 Traynor et al.
4,853,283 1989-08-01 Skolnick
4,828,379 1989-05-09 Parsons et al.
4,826,289 1989-05-02 Vandenbrink et al.
4,824,231 1989-04-25 Quintana
4,799,768 1989-01-24 Gahan
4,793,690 1988-12-27 Gahan et al.
4,773,740 1988-09-27 Kawakami et al.
4,770,522 1988-09-13 Alten
4,737,188 1988-04-12 Bahls
4,733,336 1988-03-22 Skogler et al.
4,727,302 1988-02-23 Mizuta et al.
4,721,364 1988-01-26 Itoh et al.
4,715,701 1987-12-29 Urban
4,712,879 1987-12-15 Lynam et al.

Examiner Date

Signature Considered

*EXAMINER: Initial if reference consndcn:d whether or not citation is in conformance with MPEP 609, Draw line through citation it not in conformance and nat considered. Includn copy of this form with
next communication to applicant. ' Applicant’s unique cltatlon deslgm\tmn number (oplmnal) See Kmds Codes of USPTO Patent Documetits at www.uspto.gov or MPEP 901,04, * Enter Office that issued
the document, by the two-letter code (WIPO Standard ST. 3) For J; patent d the i ion of the ycnr of the reign of the Emperor must precede the serial number of the patent document. *
Kind of document by the iate symbols as ind d on the d under WIPO Standard ST, 16 if passible. ° Applicant is to place a check mark here if Enghsh language Translation is aitached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required {o obtain or retain a benefit by the public which is ta file (and by the USPTO ta prucess) an
application. Confidentiality is governed by 35 U.S.C, 122 and 37 CFR 1.14, This collcction Is estimated ta take 2 hours to camplete, including gathering, prcpm’mg and submitting the comp
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 he 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, PO, Box 1450, Alexandria, VA 22313-1450.
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PTO/SB/0BA (07-05 )

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required fo respond to a collection of information unless It contains a valid OMB control number.

Substitute for form 1449/PTO Complete i Known
INFORMATION DISCLOSURE Soproaon fumber 2 oL
STATEMENT BY APPLICANT ting Date AUQUSLD, 2RO

(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet |8 |of |12 Attorney Docket Number | DONQ9 P-1624
U. S. PATENT DOCUMENTS
E).(gmi’r:er Ci!ﬁe1 Document Number Publication Date Name of Ratentee or Pages, Columns, Lines, Where
Initials No. Nurber-Kind Coga? o | MM-DD-YYYY Applicant of Cited Document REIe;\?;/g{l[t: gifzsgfpspc;; )
4,679,906 1987-07-14 Brandenburg
4,678,294 1987-07-01 Van Nostrand
4,674,850 1987-06-23 Blom
4,674,849 1987-06-23 Stewart
4,666,264 1987-05-19 Yamabe
4,630,904 1986-12-23 Pastore
4,629,296 1986-12-16 White
4,623,222 1986-11-18 Itoh et al.
4,609,266 1986-09-02 Blom
4,588,267 1986-05-13 Pastore
4,575,202 1986-03-11 McGuire
4,555,166 1985-11-26 Enomoto
4,549,786 1985-10-29 Albers et al.
4,526,446 1985-07-02 Adams
4,499,451 1985-02-12 Suzuki et al.
4,470,665 1984-09-11 Blom
4,449,786 1984-05-22 McCord
4,439,013 1984-03-27 Hagn et al.
4,436,372 1984-03-13 Schmidt et al.
4,436,371 1984-03-13 Wood et al.
4,435,042 1984-06-03 Wood et al.
4,385,804 1983-05-31 Tamura et al.
4,350,412 1982-09-21 Steenblik et al.
4,331,382 1982-05-25 Graff
4,325,609 1982-04-20 Alford
4,311,363 1982-01-19 Marsalka et al.
4,311,362 1982-01-19 LaPorte
4,306,770 1981-12-22 Marhauer
4,303,308 1981-12-01 Kobrin
4,293,191 1981-10-06 Kim
4,281,899 1981-08-04 Oskam
4,268,120 1981-05-19 Jitsumori
4,264,144 1981-04-28 McCord
4,258,979 1981-03-31 Mahin
4,223,983 1980-09-23 Bloom
4,200,359 1980-04-29 Lawson
Examiner Date
Signature Considered

*EXAMINER: Initial if reference consldered whether or not citation is in conformance with MPI:P 609. Draw linc throngh citation it not in conformance and not considered. Includa copy of this form with
next communicalion to applicant. ' Applicant’s unique cltatlon designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901. 04. * Enter Office that issued
the dacument, by the two-letter code (WIPO Slandard ST 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. *
Kind of d by the appropriate symbols as indicated on the d under WIPO Standard ST.16 if possible. ¢ Applicant is to place a check mark here |anghsh language Translation is attached.

This collection of information s 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 fite (and by (he USPTO to proceas) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1,14. This collestion is estimated to take 2 hours to complele, including gathering, preparing, and submitting the completed
form to the USPTO, Time wilt 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 Io
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, Atexandria, VA 22313-1450,
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PTO/SB/0BA (07-06 )

Approved for use through 07/31/2006, OMB 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 OMB control number.

Substitute for form 1449/PTO Comp lete if Known
INFORMATION DISCLOSURE A.p-plication Number 12/851,045
STATEMENT BY APPLICANT ~ [finabat T

(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet |9 |of |12 Attorney Docket Number |DONO09 P-1624
U. S. PATENT DOCUMENTS
E)_(e_xmiger Cite{ Document Number Publication Date Name of Ratentee or Pages, Columns, Lines, Where
Initials No. Number-Kind Coda? ™ Fow | MM-DD-YYYY Applicant of Cited Document Rlslzl\?;/ra:&t: I';i?::gfpsp:; r
4,193,668 1980-03-18 Skinner
3,909,117 1975-09-30 Takahashi et al.
3,884,606 1975-05-20 Schrenk
3,881,811 1975-05-06 French
3,826,563 1974-07-30 Davis
3,806,232 1974-04-23 Gray
3,773,882 1973-11-20 Schrenk
3,764,201 1973-10-09 Haile
3,759,647 1973-09-18 Schrenk et al.
3,708,222 1973-01-02 Stern
3,667,833 1972-06-06 Baldwin, Sr.
3,610,739 1971-10-05 Seashore
3,601,614 1971-08-24 Platzer, Jr.
3,563,638 1971-02-16 Panozzo
3,424,517 1969-01-28 Budreck
3,408,136 1968-10-29 Travis
3,404,935 1968-10-08 Creager
3,389,952 1968-06-25 Tobin, Jr.
3,375,053 1968-03-26 Ward
3,338,655 1967-08-29 Young
3,337,285 1967-08-22 Travis
3,280,701 1966-10-25 Donnelly et al.
3,267,806 1966-08-23 Azegami
3,266,016 1966-08-09 Maruyama et al.
3,175,463 1965-03-30 Seashore
3,170,985 1965-02-23 Katulich
3,146,296 1964-08-25 Fischer
3,131,250 1964-04-28 Ely
3,104,274 1963-09-17 King
2,911,177 1959-11-03 West
2,890,539 1959-06-16 Holt
2,778,273 1957-01-22 Fellmeth
2,636,419 1953-04-28 Kerr
2,580,014 - 1951-12-25 Gazda
2,514,989 1950-07-11 Buren
2,263,382 1941-11-18 | Gotzinger
Examiner Date
Signature Considered

*EXAMINER Tnitial if reference considered, whether or not citation is in conformance with N[PEP 609. Draw line through citation it not in conformance and not considered. Include copy of this form with
next tion to licant's unique mtahnn designation number (optional). * See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued
the document, by the two Ielter code (W]PO Standard ST.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, *
Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible.  Applicant is to place a check mark here if anhsh g T is hed

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 1o 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, prepnnng, 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 fo complete this form and/or suggestions for reducing this burden, should be sent to
the Chief Information Officer, U.S. Patent and Trademark Office, .0, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO:
Commissioner for Patents, PO, Box 1450, Alexandria, VA 22313-1450.
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PTO/SB/08A (07-05)

Approved for use through 07/31/2006, OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Pzﬁerwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number,

Substitute for form 1449/PTO ComP lete if Known
INFORMATION DISC LOSURE A?plication Number 12/851,045
STATEMENT BY APPLICANT ~ [Finenate AUGURLS, 2010
(Use as many sheets as necessary) First Named Inventor Niall R. Lynam
Art Unit 2872
Examiner Name
Sheet | 10 |of | 12 Attorney Docket Number | DONO9 P-1624
U. S. PATENT DOCUMENTS
Examiger Cite1 Document Number Publication Date Name of Ratentee or Pages, Columns, Lines, Where
Initials No. NumbarKind Cade? o] MM-DD-YYYY Applicant of Cited Document Rlzle;\?;/s{\ft: ]I;ix::i%e; pc;; )
2,135,262 1938-11-01 Schumacher
1,672,559 1928-06-05 Doble
1,114,559 1914-10-20 Weed
D297,926 1988-10-04 Kesler
DA493,394 2004-07-27 Lawlor et al.
D493,131 2004-07-20 Lawlor et al,
2007/0032638 2004-02-19 Tonar et al,
2004/0032675 2004-02-19 Weller et al.
2004/0032676 2004-02-19 Drummond et al.
2002/0036828 2002-03-28 Wong
2003/0043589 2003-03-06 Blank
2006/0050018 2006-03-09 Hutzel et al.
2005/0078389 2005-04-14 Kulas et al.
2005/0083577 2005-04-21 Varaprasad et al.
2005/0099693 2005-05-12 Schofield et al.
2006/0126150 2006-06-15 Tonar et al.
2005/0134983 2005-06-23 Lynam
2002/0159169 2002-10-31 McCord
2002/0159270 2002-10-31 Lynam et al.
2008/0308219 2008-12-18 Lynam
2009/0237820 2009-09-24 McCabe et al.
2004/0264011 2004-12-30 Lynam
20020105741 08-08-2002 Platzer, Jr.
20030117731 06-26-2003 Platzer, Jr.
20040165291 08-26-2004 Platzer, Jr.
20050232469 10-20-2005 Schofield et al.
20050248859 11-10-2005 Platzer, Jr.
20060061008 03-23-2006 Karner et al.
20060125919 06-15-2006 Camilleri et al.
20060171704 08-03-2006 Bingle et al.
20060184297 08-17-2006 Higgins-Luthman
20060268440 11-30-2006 Platzer, Jr.
20070058257 03-15-2007 Lynam
20070285789 12-13-2007 Lindahl et al.
20080212189 09-04-2008 Baur et al.
20080225421 09-18-2008 Platzer
Examiner Date
Signature Considered

*EXAMINER lmhal if relerence ccnsldered whether or not citation is in conformance with M]’EP 609. Draw line through citation it not in conformance and not considered. Include copy of this form with
1 ¥ Appli

next to

t’s unique citation designation number (optional). ? See Kinds Cades of USPTO Patent IJocuments at www.uspto.gov or MPEP 901.04. ® Rnter Office that issued

the document, by the two letler code (WlPO Standard ST.3), * For Japanese patent documents, the indication of the year of the relgn of the Emperor must precede the serial number of the patent document. *
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 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 govcmed by 35 U.S.C. 122 and 37 CER 1.14, Tlus colfection is estimated to take 2 hours to complete, i

form o the USPTO. Time will vary d ding upon ti
the Chief Information Officer, U.S. Paten( and Trademark Office, P,(J, 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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PTQO/SB/0BA (07-05 )

Approved for use through 07/31/2006, OMB 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 OMB control number,

: Complete if Known
Substitute for form 1449/PTO
Application Number 12/851,045
INFORMATION DISCLOSURE S e 2010
iling Date ugust 5,
STATEMENT BY APPLICANT | %~ ==
(Use as many sheets as necessary) Irst amed ‘nventor it R. Lynam
Art Unit 2872
Examiner Name
Sheet | 11 lof |12 Attorney Docket Number | DONO9 P-1624
U. S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
ek No. M. h
Initials o Number-Kind Code? w1 MM-DD-YYYY Applicant of Cited Document Rlzfal\‘/e;ra:tnlt: gi?::?f:pg; .
20080304170 12-11-2008 Zhao
20090040306 02-12-2009 Foote et al.
20090115631 05-07-2009 Foote et al.
RE17274 1929-04-16 Porter -
!
|
Examiner Date
Signature Considered

*EXAMIN]:R Inmal 1f referencs consldered whether or not citation is in conformance with MPhP 609. Draw line through citation it not in conformance and not considered. Include copy of this form with
next ¢ licant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO Palent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued
the document, by the two letter code (W]PO Standard ST.3). *For Jap patent d the indication of the year of the reign of the Emperor must precede the serial number of the patent documen, *
Kind nfducumenl by the approprlate symbols as indicated on the document under WIPO Standard ST.16 if passible. ® Applicant is to place a check mark here if English language Translation is attached.

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.8.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 on the amount of time you requirc 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:
Commiissioner for Patents, P,O, Box 1450, Alexandria, VA 22313-1450.
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PTO/SB/08A (07-05 )

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwoik Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

Complete if Known

Application Number 12/851,045
Filing Date August 5, 2010
First Named Inventor Niall R. Lynam
Art Unit 2872

Examiner Name

Sheet |12 |of |12

Attorne‘y Docket Number

DONO09 P-1624

FOREIGN PATENT DOCUMENTS

Examiner | Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,

Initials* No.! Date Applicant of Cited Document Where Relevant
Country Code “Number®-Kind Code® | MM-DD-YYYY Passages Or Relevant | T
(if known) Figures Appear °
DE 2409748 1975-09-04 | Leitz
DE 2550095 1976-05-20 | Schiff et al.
DE 2647592 1978-04-27 |Uta
DE 2915521 1980-10-30 [ Docie
DE 3302735 1984-08-02 [ Schulze X
DE 3329998 1985-03-07 | Horn X
DE 3620228 1987-12-17 | Thomen X
DE 4026578 1992-04-30 | Kramer X
EP 0210757 1987-02-04 | Von Seidel X
EP 0310261 1989-04-05 | Britax Wingard Limited X
EP 0551802 1992-01-15 | Jonsson X
EP 0791503 1997-08-27  [Gentex Corporation X
EP 0917987 1999-05-26 | Magneti Marelli France X
EP 0356099 1990-02-28 |Yamada et al. X
EP 0728618 08-28-1996 | Gentex Corporation X
EP 0729864 09-04-1996 | Gentex Corporation X
FR 2628042 1988-03-01 [Racel X
GB 1279158 1972-06-28  |Hacker X
GB 2048189 1980-12-10 | Mirrocraft Inc. X
GB 2092534 1982-08-18 | Hagiri X
JP 0051637 1980-04-15 | Katsumata Giken KK X
JP 55076721 1980-10-06 | Nikken Kogyo KK X
JP 1186443 1989-07-25 | Kitsumoto Norihiko X
JP 1208245 1989-08-22 | Moriwake X
JP 362075619 1987-04-07 | Tomita X
JP 62105103 1987-05-15 | Miyake Shinya X
KR 2002092059 2002-12-11  {Jung X
NL 7908257 1981-06-01 | Bartholomeus
WO 2001081956 11-01-2001 | Platzer, Jr. X
WO 2004026633 04-01-2004 | Donnelly Corporation X
WO 2004047421 06-03-2004 | Donnelly Corporation X
WO 2004103772 12-02-2004 | Donnelly Corporation X
WO 2006124682 11-23-2006 | Donnelly Corporation X
WO 2007005942 01-11-2007 | Donnelly Corporation X
WO 2008051910 05-02-2008 | Donnelly Corporation X

Examiner Date

Signature Considered

*EXAMINER: Imtlal if refereme consndered whether or nat citation is in conformance with MPFF 609, Draw line through citation it not in conformance and not considered. Include copy of this form with
h .

next i n to

's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. ® Enter Office that issued

the document, by the two-letter cude (WIPO Standard ST.3), *For Japanese patent documents, the indication of the year of the reign of the Emperor nust preccde the serial number of the patent document. *
o

Kind of document by the appropriate symbals as indicated on the document under WIPO Standard ST. 16 if possible. ¢ Applicant is to place a check mark here if English )

od

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.8.C. 122 and 37 CFR 1.14, This collcction is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
farm 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.D, 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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DT 2409748 A1

®

Int.Cl. 2: B60R 1-02

BUNDESREPUBLIK DEUTSCHLAND

DEUTSCHES

PATENTAMT

DT 2409748 A1

L]
@ Offenlegungsschrift 2409 748
@ Aktenzeichen: P24 09 748.1
@ Anmeldetag: 1. 3.74
® Offenlegungstag: 4. 9.75
® Unionsprioritit:
@006 -
& Bezeichnung: Riickspiegel fiir Kraftfahrzeuge
@ Anmelder: Inpat Patentverwertungsgesellschaft mbH & Co Vertriebs KG,
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Blatt ~ zum Brief vom ~ an IN PAT

2409748

Rickspiegel fiir Kraftfahrzeuge

Patentans pridche

Riickspieqel flir Kraftfahrzeuge, dadurch aekennzeichnet,
daB zwei Spiegelfldchen durch elne horizontale Trennuna
iibereinander angeordnet sind und eine gegenseitig.unter-

schiedliche Winkelstellung aufweisen.

Riicksniegel fliir Kraftfahrzeuge, nach Anspruch 1, dadurch ae-
kennzeichnet, daB die beiden Spiegelfldchen durch ein Zwischen-
stick miteinander verbunden sind und das Zwischenstilick Flansch-

steqe aufweist, mit denen die Winkelstellung fixiert ist.

Riickspiegel flr Kraftfahrzeuae, nach Anspruch 1, dadurch qé-
kennzeichnet, daB die Winkelstellung der beiden Spiegelfldchen
verdnderlich ist durch drehbare Aufhdngung von mindestens

einem Spiegel.

Rlickspiegel flr Kraftfahrzeuge, nach Anspruch 1 - 3, dddurch
qekennzeichnet, daB die zwelte Spiegqelfldche (B) als Aufsatz-
teil auf einfldchige, marktiibliche, Riickspiegel angebracht

wird.
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Blatt  zum Brief vom an 2= INPAT

Riickspiegel fiir Kraftfahrzeuge 2409748

Die am Markt bekannten Rlckspiegel weisen einen Mangel auf, der
eine grofBle Verunsicherung flir den Kraftfahrer bedeutet: zwischen
dem Sichtwinkel des Auges und dem Sichtwinkelbereich des Riick-
épiegels liegt ein sogenannter "toter" Sichtwinkelbereich. Dieser

kann bezogen auf die Uberholspur einime Wagenldnaen ausmachen.

DPiesen Mangel stellt weitgehend die vorliegende FErfinduna ab.

Sie wird gemdB der beiliegenden Zeichnung beschrieben.

Der normalerweise einflidchige Spieqel wird durch zwei iibereinander
angeordnete Spiegel (in Abb. I) (A) und (B) ersetzt und durch das
Kupplungsstiick ¢ in der horizontalen Trennungslinie miteinander
gekoppelt. GemdS Abb. II (Sicht von ohen) sind beide Spniegel
gegeneinander winkelversetzt. Der Spiegel (A) ist in der bisher
bekannten Normalstellung angeordnet, wdhrend der -Spiegel (B) den
toten Wipkelbereich einfdngt. GemdB Abb., IITI wird vorgeschlaagen,
durch das Zwischenstiick (C) die beiden Sniegel zueinander zu
fixieren, wobei der Spiegel (B) in der Fiihrunqgsrille (1) fixiert

ist und der Spiegel (A) in der Filhrungsrille (2).

Beide Spiegel kénnen auch gegenseitig beweglich gelagert werden,
auch aus dem Wageninneren bedienbar, was jedoch auf das Wesen
der Erfindung keinen EinfluB hat. Das gleiche gilt auch, wenn der

Spiegel (B) als Aufsatzspieqel zu einem vorhandenen Riickspieael

getrennt gelliefert wird.
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- 10 -

Anspriiche - -

vexen oder azylindrischen Spiegels entsprechen und sich von

den Reflexionseigenschaften des Haupt-Flichenbereiches (3a) un-—
terscheiden, daf die Uberginge zwischen den Flichenbereichen

so ausgebildet sind, daB beim Gebrauch des Riickspiegels keine
Bild-Diskontinuitdten auftreten und die zweiten Flachenbe-
matntha N e et e T o7 s — Cae =
reiche (3b) stetig ineinander lUbergehen, wenn das Formstick

(1) zwei oder mehr zweite Flichenbereiche (3b) aufweist.

1 oalronmt oaoca i~ U, . A P 1. - . ~ . -
Riickspiegel nach Anspruch 1, dadurch gekennzeichnet, dass
wenigstens ein Rand des Haupt-Flichenbereiches (3a) gléich-
zeltig ein Rand des reflektierenden Teils (1) ist.
Ruckspiegel nach Anspruch 1 oder 2, dadurch gekennzeichnet,
dass der oder die zweiten Flichenbereiche (3b) mehrere
Streifenprismen aufweisen, deren Prismenwinkel vom Haupt-
Flachenbereich (3z) nach aussen abnimmt, sc dass die Re-
Tlexionseigenschaften eines iiblichen konvexen oder azylindri-
schen Spiegels erhalten werden.

Riickspiegel nach Anspruch 3, dadurch gekennzeichnet, dass
das reflektierende Teil (1) in einem Rahmen (6) befestigt
4 O A o o o
b09BZ21/70707
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2647592

Patentanspzriiche

! ;T) Riickspiegel flir Fahrzeuge mit zwei im Winkel zueinander

Lv’érlaufenden Spiegelflichen, dadurch gekennzeichnet, daB8 die
Spiegelfli=che (4) Flir den toten Winkel des Fahrzeuges als geson-
derter, zusdtzlicher Spiegelkdrper (3) auf keilFormig anstei-
gendem Untergrund ausgebildet ist, der auf einem Teil der nor-

malen Riickspiegelfliche (2) leicht anbringbar eingerichtet ist.

2. Riickspiegel nach Anspruch 1, dadurch gekennzeichnet, daBi
der zusitzliche Spiegelkdrper (3) aus einem keil férmig anstei-
gendem Untergrund besteht, der an seiner ebenen Riickfldche mit
einer Haftmittelschicht (7) und einer leicht abziehbaren Deck-
Polie versehen ist.

3. Riickspiegel nach Anspruch 1, dadurch gekennzeichrnet, das
die zusdtzliche Riickspiegelfldche flir den toten Winkel des Fahr-
zeuygs kleiner als die normale Riickspiegel fldche, etwa 1/3 der—-
selben, ausgefiihrt ist.

4, Rilckspiegel rach Anspruch 1, dadurch gekennzeichnet, daB
der zusitzliche Riickspiegelkdrper (3) an der dem Fahrzeug abge-
vandten Seite an dem. Rand der normalen Rilckspiegel fl1dche an-
liegt und von diesem Rand nach dem Fanrzeug zu keilféirmig an-
steigt.

5. Rilckspiegel nach Anspruch i, dadurch gekennzeichnet, daB
der zusdtzliche Rilickspiegel an seinem dem Fahrzeug abgewandten
Umfangrand dem Umfangrand des normalen Riickspiegels angepaBt
ist. ’

6. Rilckspiegel nach Anspruch 1, dadurch gekennzeichnet, daB

die normale Riickspiegelscheibe (2) mit dem Riickspiegelkbrper (3)
und dessen zusitzlicher Spiegelscheibe (4) einstiickig verbunden
und auf einer Grundplatte des Riickspiegelhalters (1) auswechsel-

bar angebracht ist.
809817/0213
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4 Hannaver !, Large Liure 9/ 1
“Tedolon (0511} Hennovar 37300

Uta Marhauer Hannover, d. 13.10.1976
Buchholzerstr. 49 -9~ Be/b 2647592

3000 Hannover 61

Riickspiegel flir Fahrzeuge

Die Erfindung betrifft einen Riickspiegel fiir Fahrzeuge mit zwei
im Winkel zueinander verlaufenden Spiegelflichen, von denen die
eine ein normaler Rilickspiegel ist und die andere filir den toten
Winkel des Fahrzeuges bestimmt ist. Die Ausnutzung dieser Fiir
die Verkehrssicherheit wichtigen Anordnung scheitert bisher
meist daran, daf der gewdhnlich vorhandene normale Riickspiegel
nur mit hohem Kostenaufwand durch einen neuen Riickspiegel mit
zwei Spiegel fldchen ersetzt werden muB, was gewbhnlich unter-
bleibt. Versuche zur Schaffung eines Riickspiegels Ffiir den to-
ten Winkel neben deq normalen Rﬁckspiegel.entsprechen meist
den Sicherheitsvorschriften und -notwendigkeéiten nicht aus-

reichend.

ErfindungsgemdB wird diesem Mangel dadurch abgeholfen, daB

die Riickspiegel fldche fiir den toten Winkel am Fahrzeug als ge—.
sonderter, zusHdtzlicher Spiegelkdrper auf keil frmig anstei-
gendem Untergrund ausgebildet ist, der auf der normalen RUuck-
spiegelfliche leicht anbringbar eingerichtet ist. Der als zu-
sdtzlicher Spiegelkdpper auf keilfdrmig ansteigendem Unter-~

grund ausgefiihrte Riickspiegelteil ist auf seiner Riickfliche

eben ausgefilhrt und mit einem Haftmittel sowie einer abzieh-
baren Deckfolie versehen, Der zusdtzliche Rlickspiegelkiorper

liegt ferner an der dem Fahrzeug abgewandten Seite an dem Rand
des normalen Riickspiegels an und steigt keilftrmig nach der grad-
linig zwischen ihm und der normalen Rilickspiegel fliiche verlaufenden

Kante an.

Weitere Einzelheiten und Vorteile der Erfindﬁng sind in der
Beschreibung im Zusammenhang mit der Zeichnung ndher erlzutert.
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In der Zeichnung sind einige Ausfilhrungsbeispiele des Gegenstandes
der Erfindung schematisch dargestellt. Es zeigt:

Fig. 1 einen normalen Riickspiegel mit auf dessen halber
Spiegelfliche angebrachtem gesondertem, zusdtzlichem
Spiegelkdrper mit keilformiger Riickspiegelfldche Ffiir
den toten Winkel in Ansicht,

Fig. 2 einen Schnitt nach der Linie II-II der Fig. 1.

Fig., 3 eine Ausfiilhrungsform des zusHtzlichen Riickspiegels

mit kreisbogenférmigem AuBenrand des zusHitzlichen
. Riickspiegels,
Fig. 4 eine Ausfilhrungsform des AuBenrandes. des zusitzlichen

Rilckspiegels mit ovalem Auflenrand,

Fig. 5 eine Ausfihrungsform des zusdtzlichen Riickspiegels
mit abgerundeten Ecken des AuBenrandes,

Fig. 6 eine Gesamtansicht eines Doppelrﬁcksfiegels nit im
normalen Riickspiegel und im Riickspiegel filr den toten
Winkel angedeuteten Fahrzeugen.

In der Zeichnung ist 1 der noimale Riickspiegel eines Fahrzeuges
mit der Spiegelfliche 2, auf deren dem Fahrzeug abgekehrten seite
auf einem keilfbrmig nach dem Fahrzeug ansteigéndem Untergrund-
kBrper 3 eine zusdtzliche Spiegelfléche 4 Pflir den toten Winkel
des Fahrzeuges angebracht fi .f%er Neigungswinkel des keil férmi-
gen Anstiegs des Untergrundkdrpers betriégt etwa 4 bis 6 Grad

zur Normalrilickspiegel fldche 2. Es empfiehlt sich, den normalen
Riickspiegel 1 mit einem Randwulst 6 zu versehen. Die Riickfliche
des keilf8rmigen, zusitzlichen Spiegelkdrpers 3 aus Xunststoff
oder einem anderen Baustoff ist eben ausgefiihrt und mit einer
Haft~ oder Klebschicht 7 versehen, die bis zur- Anbringung des
zusdtzlichen Spiegelkdrpers 3 auf aef normalen Rickspiegelfliiche
2 mit einer nicht dargestellten abziehbaren Deckefolie abgedéckt
ist. Der zusitzliche 9piegelkdrper 3 ist an seinen AuBenrindern -
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den Umrissen des normalen Riickspiegelhalters angepaBt und weist
auf der dem Fjhrzeug zugekehrten Seite eine gerade Kante 8 auf,
die von der normalen Rﬁékspiegelflﬁche 2 etwas hervorsteht. »
Die Figuren 3 bis 5 zeigen einige vorhandenen Riickspiegeln an-.
gepaBte Umrisse des zusdtzlichen Riickspiegels an,
Figur 6 zeigt einen Doppelspiegel mit im normalen Riickspiegel 1
und im zusdtzlichen Riickspiegel/angedeuteten Fahrzeugen.

In manchen Fillen der Praxis kann auch die normale Riickspiegel-
fliche 2 mit dem zusdtzlichen Spiegelkdrper 3 vereint einstiickig
hergestellt und mit einer riickwdrtigen Haft- oder Xlebschicht -
sovie einer Abdeckfolie versehen und auswechselbar auf einer
ebenen Grundfldche eines Riickspiegelhalters angebracht werden.
Dabei wird dann bebgng%hadhaftwerden der Rickspiegelfliéchen

2, 4 die Erneuerung des/ kombinierten Riickspiegels vermieden.

Das dargestellte und beschriebene Ausfiihrungsbeispiel des
Gegenstandes'der Erfindung kann in Anpassung an die Pweiligen
Fille oder Wimsche der Praxis in den Einzelheiten zahlreiche
Abinderungen erfahren, ohne daB der Bereich der Erfindung ver-
lassen wird. :
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1.) Spiegelanordnung mit einem Primdrspiegel, dessen
Reflexionsfldche durch eine Seitenkante’begrenzt ist und
welcher normalerweise aus einer seitTich versetzten Position
bezliglich der Seitenkante eingesehen wird,Aderart,’daB
die Primidr-Reflexionsfldche des Primdrspiegels in einer
ersten Ebene ein vorbestimmtes winkeliges Primdrgesichts-
‘feld vorbestimmter Erstreckung abdeckt, wobei die erste
Ebene im wesentlichen senkrecht zur Seitenkante und beziig-
“Tich der Primirreflexionsfliche verlauft, dadurch gekenn-
zeichnet, daf der Primdrspiegel (10) einen Hiifsspiegel (13)
trdgt, welcher betrichtlich kleinere Abmessungen als der
Primdrspiegel besitzt und sich nahe der Seitenkante des
PrierspiegéTs befindet, derart, daB der Hilfsspiegel unter
Abstand zu e%ner entgegengesetzten Seitenkante des Primdr-
spiegels endet und ein betrdchtlicher primdrer Reflexions-
bereich dazwischen verbleibt, daB der Hilfsspiegel (13)
eine bogenférmig verlaufende Reflexionsfldche (15, 16)
aufweist, welche in der ersten Ebene, im wesentlichen senk-
recht beziigTich der Seitenkante und der primdren Reflexions-
fldche des-Primﬁrspiegels, ein Hilfsgesichtsfeld vorbestimmter
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Erstreckung abdeckt, wobei das Gesichtsfeld des Hilfs-
spiegels betrdchtlich groBer ist als das winkelige

primdre Gesichtsfeld der Reflexionsfldche des Primdr-
spiegels, derart, daB sich das Gesichtsfeld (Y) des
Hilfsspiegels wenigstens teilweise deckend mit dem
winkeligen Gesichtsfeld (X) des Primdrspiegels erstreckt
und sich in von der Seitenkante abgewandter Richtung liber
das Gesichtsfeld des Primdrspiegels als auch ilber die
Reflexidnsf1§che_des Primdrspiegels bezliglich des Gesichts-
punktes hinaus erstreckt.

2. Spiegelanordnung nach Anspruch 1, dadurch gekennzeich-
net, daB die Reflexionsfldche des Hilfsspiegels beziiglich
der Reflexionsfldche des Primdrspiegels so angeordnet ist,
da3 die Ebenen der qntsprqghenden Winkel~Gesjchtsfelder

co-planar sind.

3. Spiegelanordnung nach Anspruch 2, dadurch gekennzeich-
net, daP das winkelige Gesichtsfeld des Hilfsspiegels im
wesentlichen das gesamte winkelige Gesichtsfeld des primdren
Spiegels in diesen Ebenen umfasst.

4. Spiegelanordnung nach Anspruch 3, dadurch gekennzeich~-
net, daR die entsprechenden Winkel-Gesichtsfelder an einer
Begrenzung zusammenfallen.

5. Spiegelancrdnung nach Anspruch 1, dadurch gekennzeichnet,
da die Reflexionsfldche des Hilfsspiegels bogenfOrmig ge-
kriimmt 1ist, derart, daB ein groBeres winkeliges Gesichts-
feld als das des Primdrspiegels besteht, wobei dieses Ge~
sichtsfeld in einer zweiten Ebene im wesentlichen senkrecht
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zur erstgenannten Ebene verlduft.

6. Spiegelanordnung nach Anspruch 5, dadurch gekennzeich-
net, daB das winkelige Gesichtsfeld des Hilfsspiegels in

der zweiten Ebene das winkelige GesichtsTeld der Reflexions-
fldche des Primdrspiegels abdeckt. '

7. Spiegelanordnung nach Anspruch 6, dadurch gekennzeich-
net, daB sich das winkelige Gesichtsfeld der Reflexions-
fldche des Hilfsspiegels iiber das Gesichtsfeld des Primdr-
spiegels nur in einer Richtung beziiglich der ersten Ebene
hinaus erstreckt.

8. Spiegelanordnung nach Anspruch 1, dadurch gekennzeich-
net, daB der Hilfsspiegel betrdchtlich kleiner ist als der
Primdrspiegel, und dap der Hilfsspiegel nahe der Seitenkante
des Primdrspiegels angeordnet ist und eine Kante senkrecht
zur Seitenkante verlduft.

9. Spiegelanordnung nach Anspruch 1, dadurch gekemnzeich-
net, daB die Reflexionsfladche des Hilfsspiegels in der
ersten Ebene eine Abmessung besitzt, welche gritBer ist als
die Abmessung innerhalb der zweiten Ebene.

10. Spiegelanordnung nach Anspruch 1, dadurch gekennzeich-
net, daB der Hilfsspiegel an der Aufenflidche des Primar-
spiegels befestigt ist.

11. Spiegelanordnung nach Anspruch 10, dadurch gekennzeich-
net, daB der Hilfsspiegel ein Element mit einer Reflexions-
fldche umfasst, welche in der AuBenfldche befestigt ist.
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12. Spiegelanordnung nach Anspruch 11, dadurch gekennzeich-
net, daB das Element am Primdrspiegel befestigt ist.

13. Spiegelanordnung nach Anspruch 11, dadurch gekenn-
. zeichnet, daB das Element integral mit dem Primdrspiegel

angeordnet ist.

14. Spiegelanordnung nach Anspruch 1, dadurch gekenn-
zeichnet, da} die Reflexionsfldche des Hilfsspiegels
integral im Primdrspiegel ausgebildet ist.

15. Spiegelanordnung nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Reflexionsflache des Hilfsspiegels an
einer Innenfldche einer gleichformig dicken Hiille ange-

ordnet ist.

03004470208

SMR USA
Exhibit 1009
Page 0234



2315521

Spiegelanordnung mit einem Primdr-’
spiegel

Spiegel fir Fahrzeuge sind herkdmmlicher Weise mit einer
ebenen Reflexionsfldche ausreichender GréBe versehen,

um dem Fahrer ein Gesichtsfeld zu vermitteln. Diese Spiegel
sind entweder im Innéren des Fahrzeuges als Rlickspiegel
angeordnet,‘um durch ein an der Riickseite des Fahrzeuges
befindliches Fenster sehen zu kdnnen, oder sie sind an

der Seitentire oder am Seitenrahmen einer,bder beider
Seiten des Fahrzeuges befestigt, um das Gesichtsfeld in
seitlicher Richtung zu vergrdBern. Die varliegende Erfindung
betrifft primdr an der AuBenseite befestigte Seitenspiegel,
welche an den Tiren oder Tiirrahmen des Fahrzeuges oder an
dem vorderen Cotf]ﬁge]?angebchht>sind.'0bwdh1 die Aufgabe
derartiger Hilfsspiegel in Form von Seitenspiegeln darin
besteht, das seitliche gerichtete Sichtfeld fiir den Fahrer
des Fahrzeuges zu erweitern, unterliegen die zur Zeit ver-
fiigbaren Spiegel dem Nachteil, daB sie unter Bezug auf

das Fahrzeug selbst nicht geeignet sind, ein optimales
Gesichtsfeld zu vermitteln. ’

Es wurden Versuche unternommen, um‘die Leistungsfahigkeitﬂ
derartiger Spiegel zu erhthen, indem Hilfsspiegelanordnurnjen
entweder unabhdngig von den normalen Spiegeln am Fahrzeug
angeordnet wurden oder indem sie an den herkdmmlichen
Seitenspiegeln angebracht wurden. Derartige bisher bekannte
Hilfsspiegel bestehen aus einem'kreisfﬁrmigenvoder bogen-
formigen Abschnitt einer Kugelhiille, welche mittels Kiebe-
mittel auf der Fidche des Primdrspiegels befestigbar sind,
falls der Primdrspiegel ausreichend groB ist, so im Falle
von Lastkraftwagen. Alternativ Kbnnen derartige kugelfirmige
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Abschnitte an der AuBenseite des Fahrzeuges, also unab-
h@angig von anderen Spiegeln, befestigt werden.

Obwohl diese kugelfdrmigen Spiegelanmordnungen ein grofies
Sicht- bzw. Gesichtsfeld vermitteln, erstreckt sich dieses
auf einen Winkelbereich von 360°, d.h. der Vorteil dieser
GesichtsfeldvergréBerung besteht darin, daB dem Fahrer des
Fahrzeuges ein stark verzerrtes Umfangs-Feld vermittelt wird.
Eine derartige Verzerrung hat zur Folge, daB die Sicherheit
stark beeintrdchtigt ist. Ein derartiger Spizgsl srzeugi

ein Sicht- oder Gesichtsfeld, welches sich iber einen wziten
und auch unwichtigen Seitenteil des Fahrzeugs erstreckt und
welcher auch beziliglich des Fahrzeuges nach aben und nach
unten gerichtete groBe Bereiche abdeckt. Diese Bereiche sind
fiir den Fahrer und flir die sichere Bedienung des Fahrzeuges
nur von untergeordneter‘Bedeutung 6&é} bedeutungslos.

Berartige kreisformige bzw. kugelformige Spiegel als auch
andere zylindrisch-konvexe Ausfiihrungsformen, welche ge-
schaffen wurden, um die Nachteile des blinden Blickwinkels
von herkOmmlichen ebenen Reflexionsfldchen zu iiberwinden,
haben. infolgedessen nicht die erwiinschten Ergebnisse er-
bracht. Obwohl derartige Spiegel dem Wunsche entsprechen,
ein vergroBertes Gesichtsfeld fir den Fahrer des Fahrzeuges
zu erzeugen, vermitteln sie gleichzeitig ein betrdchtlich
griBeres Gesichtsfeld als fir den nutzbringenden Einsatz
erforderlich ist. Infolgedessaen beeintrdchtigen derartige
Spiegel den Fahrer und setzen die Sicherheit herab, welche
urspriinglich beabsichtigt ist.

Davon ausgehend wurde ein zusammengesetzter bzw. kombi-
nierter Spiegel geschaffen, bei welchem der Hauptteil oder
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Primdrabschnitt des Spiegels den herkSmmlichen Zwecken dient,
d.h. der Spiegel besitzt eine ebene Reflexionsflahe, um ein
verhdltnismdBig schmales winkeliges Gesichtsfeld in hori-
zontaler Ebene zu erzeugen, wobei dieses unmittelbar angrenzend
am Fahrzeug sich erstreckend vorgesehen ist, wenn der Spiegel
an einer Seite des Fahrzeuges besteht. Der zusammengesetzte
oder kombinierte Spiegel nach der Erfindung vermittelt den
Vorteil, dafh der Fahrer unabhdngig davon einen besonderen
Bereich an der Seite des Fahrzeuges einsehen kann, welcher
einen Seitenwinkel von optimal 90° beziiglich der L&ngsachse
des Fahrzeuges abdeckt. Mit Hilfe eines derartigen Spiegels
kann sich ein Fahrer der Anwesenheit eines Fahrzeuges 1in
einem Bereich versichern, welcher bei herkdmmlichen und genau
eingestellten Spiegeln nicht eingesehen werden kann, da

diese Spiegel ein Gesichtsfeld .abdecken, welches sich nur

zu einem relativ begrenzten AusmaB seitlich und winkelig nach
aufBen erstreckt.

Ein Segment oder Abschnitt des gekriimmten oder kurvenformig-
en Spiegelabschnittes ist innerhalb eines relativ kleinen
Teils der Fldche des ebenen Spiegels angebracht. Durch diese
Anordnung ist der kurvenfdrmige und gekriimmte Abschnitt

in einem Fldchenbereich beziliglich des Primdrspiegels placiert,
derart, daB das Gesichtsfeld des Primdrspiegels im wesentlich-
en nicht ddrch den Zusatz des Hilfsspiegels beeintrdchtigt
ist. Insbesondere befindet sich der Hilfsspiegel in der unteren
rechten Ecke eines an der Fahrerseite befestigten Spiegels,
wihrend ein entsprechender Spiegel an der Mitfahrerseite

den Bereich der unteren linken Ecke einnimmt.

Nachfolgend sind die verschiedenen Verfahren zur Bildung
eines kombinierten bzw. zusamméngesetzten Spiegels erldutert,
d.h. eines Spiegelsystems, mit welchem zwei voneinander ge~
trennte Gesichtsfelder an den Seitenbereichen eines Motor-
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fahrzeuges abgedeckt werden. Nach einem ersten derartigen
Verfahren wird der Hilfsspiegel als separate Einheit am
Primdrspiegel befestigt, so daB auf diese Weise bereits be-
stehende Spiegel ergdinzt werden und die Vorteile der Er-
findung erzielt werden kdnnen. Nach einem weiteren Verfahren
wird der Primdrspiegel so ausgebildet, daB er bereits den
Hilfsspiegel enthdlt. Dieser integral ausgebildete Spiegel-
teil kann entweder an der AuBenseite bzw. der nach aufBlen
gerichteten Fldche.des Primdrspiegels vorgesehen sein oder
er kann in er riickwdrtigen Fldche ausgebildet werden. Der
einzige Unterschied zwischen diesen zwei Verfahren besteht
darin, daB die Silberbeschichtung zur Herstellung der Reflexions-
fldche im einen Fall an der AuBenfldche aufgebracht wird,
wiéhrend sie im anderen Fall an der Riickseite des Primdr-

spiegels aufgebracht wird.

Die Erfindung ist nachfolgend anhand von Ausfihrungsbei-
spielen unter Bezugnahme auf die beigefiigte Zeichnung er-

tdutert.

Figur 1 ist eine Vorderansicht eines Spiegels nach der
Erfindung;

Figur 2 ist eine vergroBerte vertikale Teilschnittansicht
von Linie 2-2 in Figur 1;

Figur 3 ist eine vergroferte vertikale Teilschnittansicht
von Linie 3-3 in Figur 1;

Figur 4 1ist eine schematische Draufsicht des Gesichtsfeldes
des Spiegels;
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5 ist eine der Figur 2 vergleichbahe vertikale Teil-
schnittansicht einer weiteren Ausfiihrungsform des
Spiegels;

6 ist eine Figur 3 vergleichbare vertikale Teilschnitt-
ansicht des Spiegels;

7 ist eine Vorderansicht eines Spiegels gemdB einer
weiteren Ausfiihrungsform der Erfindung:

8 ist eine vergréBerte vertikale Teilschnittansicht
van Linie 8-8 in Figur 7;

9 ist eine vergréBerte vertikale Teilschnittansicht
von Linie 9-9 1in Figur'7;~

10 ist eine Vorderansicht einer weiteren Ausfiihrungs-
form eines Spiegels nach der Erfindung;

11 ist eine vergrdBerte vertikale Teilschnittansicht
von Linie 11-11 in ?igur 10;
und '
12 ist eine vergriBerte vertikale Teilschnittansicht
" von Linie 12-12 in Figur 10.

In den Figurén 1, 2 und 3 der*Zéichnung ist eine grundsdatz-
Tiche Ausfiihrungsform der Vorrichtung nach der Erfindung
dargestellt. In Figur 1 ist ein herkommlich geformter Seiten-
blickspiegel 10 ohne zusdtzliche Trag- oder Haltebauteile
wiedergegeben. Diese Halterungen bilden keinen Bestandteil
der vorliegenden Erfindung, d.h. sie sind lediglich erforder-

lich,

den Spiegel an der Seite des Fahrzeuges zu halten.
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Da derartige Halterungen oder Befestigungsmittel bekannt sind,
wird auf ihre ins einzelne gehende Beschreibung verzichtet.

Der Seitenblickspiegel, als Primarspiegel 10 bezeichnet, ist
als ebener Spiegelkdrper wiedergegeben, welcher eine flache
Platte aus Glas oder aus einem anderen optisch durchldssigen
Material aufweist. Auf der Riickseite dieser Platte ist eine
Beschichtung 11 aus Silbermaterial oder derglcichen aufge-
bracht, wie in Figur 2 dargestellt ist. Der dargestellte
Primdrspiegel 10 ist von herkdmmlicher rechtwinkeliger Konfi-
guration und kann die im allgemeinen verfiigbare GroBe von

7,5 X 12,5 cm besitzen, wobei die Ldngsachse horizontal aus-

gerichtet ist.

An der nach aufen gerichteten Fldche -12 des Primdrspiegels 10
ist der Sekunddrspiegel bzw. Hilfsspiegel 13 gemdB der Er-
findung befestigt. In der besonderen Ausfiihrungsform nach

der Erfindung ist der Hilfsspiegel 13 als in sich ausge-
bildete Einheit vorgesehen, welche insbesondere zur Befestigung
an der AuBenfldche 12 des Spiegels 10 dient. GemdB Figur

2 und 3 wird der Hilfsspiegel 13 ohne weiteres mit Hilfe

einer Lage von Klebematerial 14 befestigt, welches zwischen

den entgegengesetzten und angrenzenden Fldchen der beiden
Spiegel kOrper eingebracht ist.

Innerhalb des Hilfsspiegeis 13 ist ein rechtwinkelig ge-
formter Abschnitt einer bogenfOrmig verlaufenden bzw. kugel-
formigen Hille 15 eingesetzt. Die Hille 15 ist vorzugsweise
mit einer reflektierenden Fldche versehen und besitzt efen
Kriimmungsradius, der im Bereich von 12 c¢m liegen kann. Die
Ldngsabmessung des Abschnittes betrdgt in der dargestellten
Ausfihrungsform etwa 18 bis 20 cm, wdhrend die beiden Ab-
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messungen im Bereich von 1 bis 20 cm betrdgt. Die bogen-
férmige Hiille 15 ist aus einem durchsichtigen Material ge-
fertigt, so aus Glas und ist an der nach jnnen gerichteten
Fldche mit einer Schicht 16 aus einem geeigneten Silbermaterial
bedeckt, wobei diese Schicht die reflektierende Fldche bildet.

Die Deckfldche bzw. die Hiille 15 ist in einen oben offenen
Behdlter bzw. ein Gehduse 17 eingebracht, welches einen flachen
Boden 18 aufweist. Von den Umfangskanten des rechtwinkeligen
Bodens 18 erstrecken sich in Ldngsrichtung Seitenwdnde 19

und in Querrichtung verlaufende Endwdnde 20 und 21. Die

eine Endwand 21, welche sich am ndchsten einer Seitenkante
des Primdrspiegels 10 befindet, ist betrdchtlich hther als
die entgegengesetzte Endwand 20. GemdB Figur 2 befindet sich
das Segment der kugelformigen Hiille 15 innerhalb der um-
schlieBenden Wdande 19, 20 und 21, so daB sich ein Ende im
wesentlichen mit der klirzeren Wand 20 erstreckt, wdhrend

sich das andere Ende relativ erhdoht befindet und sich mit

dem oberen Ende der Wand 21 erstreckt. Das kugelfdrmige Seg-
ment befindet sich also in winkeliger Schrdglage bezliglich
der AuBenfldche des Primdrspiegels. In der dargestelliten Aus-
flihrungsform besitzt die Wand 21 eine Hohe, welche so be-
stimmt ist, daf das angrenzende Ende der Hiille 15 bezliglich
der Fldche 12 des Primdrspiegels etwa 8 mm weiter auBen Tiegt
als das entgegengesetzte Ende an der Endwand 20. Der kugel-
formige Abschnitt bzw. die Hiille 15 ist innerhalb des Ge-
hduses 17 mit einem Klebemittel 22 befestigt, welches aus-
hdrtet und eine strukturell starre Halterung fir das Segment
bildet.

Wie vorstehend erwdhnt wurde, ist der Hilfsspiegel 13 mittels
einer Schicht 14 aus Klebemittel an der AuBenflidche 12 des
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Primdrspiegels befestigt und nimmt die in Figur 1 darge-
stellte Lage beziiglich des Seitenspiegels ein, welcher an

der linken Seite bzw. an der Fahrerseite eines Fahrzeuges

zu befestigen ist. Diese Relativposition des Spiegels 10 an
einem Fahrzeug ist schematisch in Figur 4 der Zeichnung dar-
gestellt. In Figur 4 ist gleichfalls schematisch das normale
Gesichtsfeld dargestellt, welches lediglich durch Verwendung
der ebenen Reflexionsfldche des Spiegels erzielt wird. Das
winkelige Gesichtsfeld bezliglich einer horizontalen Ebene

ist mit X bezeichnet und umfasst einen horizontalen Winkelab-
stand, der sich von einer Basis- oder Bezugslinie entlang der
Seite des Fahrzeuges erstreckt. Vorzugsweise ist diese be-
grenzende Gesichtslinie in Oberlappung mit Teilen der Fahr-
zeugseite, so daf3 der Fahrer des Fahrzeuges einen besseren
Bezug besitzt, um den Spiegel auf Gegenstdnde einzustellen,
welche innerhalb dieses Gesichtsfeldes erscheinen. Das Winkel-
ausmaB dieses Gesichtsfeldes X l1iegt im Bereich von etwa

35%. Es ist ersichtiich, daB dieses Gesichtsfeld fiir einen
Fahrer nicht ausreicht, wenn sich dieser in einer Position

V dinnerhalb des Fahrzeuges befindet und Objekte einsehen will,
welche unter seitlichem Abstand oder beziiglich des Fahrzeuges
weiter vorne liegen, also auBerhalb des Gesichtsfeldes X.

Mit Hilfe des am Primdrspiegel 10 befestigten Hilfsspiegels
13 wird das seitliche winkelige Gesichtsfeld auf das Ge-
sichtsfeld Y gemdf3 Figur 4 erhdht. Dieses betrdchtlich
groBere Winkel-Gesihtsfeld in einer Horizontalebene mit dem
Spiegelaufbau erstreckt sich unter Verwendung der kugel-
formigen Hiille 15 von der Basislinie A bis im wesentlichen
zu einer Linie, welche um 80 bis 90° gegeniiber der Seite

des Fahrzeuges versetzt, also angewinkelt ist.
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Eihfge der wesentlichen Vorteile des Aufbaues des Hilfs-
spiegels 13 nach der Erfindung besteht da?in, d¢all dieser

in horizontater Ebene eines beverzugten Bereichesein ver-
hdltnismdBig breites Gesichtsfeld vermittelt. Bieses Ge-
sichtsfeld ist in vertikaler Erstreckung auf ein ver-
hilttnismaBig schmales Baﬁd beschrinkt; dieses Band umfasst
iedoch ein mahezu 90° abdeckendes horizontales Gesichtsfeld
in dém‘Bereich, in welchem der Fhrer des Fahrzeuges andere

- Fahrzeuge wahrnehmen kann. Dies geschieht ir einer Position,
in welcher eine groBere Detailabbildung unwichtig ist. Biese
' :begrenzte Barstellung eines Fahrzeuges im sogenannfen bTinden
Bereich stellt einen betrd@chtlichen Yorteil dar, dahingehend,
daB die Reflexion bzw. das'ﬁesicbtsfeld eine Fliche abdeckt,
welche normalerweise erfordern wiirde, daB der Fahrer seinen
Kopf dreht und direkt in.dtesen Bereich eimsieht. Bei wechseln-
den Fahrspuren auf mehrspurigen Schnellstrafen eder Autobahnen
stellt dies einen besanderen Vorteil dar. Wenn man Tediglich
in den ebenen Prim&rspiegélrfﬁ einsieht, dann-is;nur ersicht-
Tich, eb sich ein Fahrzeug betrdchtliich hinter dem Fahrzeug
des Fahrers befindet. Indessen ist keine Anzeige in diesem
Spiegel méglich, ob sich ein Fahrzeug unmittelbar seitlich
des etgenen Fahrzeuges befindet. Ein Vorteil der erfindungs-
gemdBen Spiegelanordnung besteht fernerhin darin, daB der

in horizontaler Ebene bestehehde braite Sichitwinkel in
vertikafer Richtung verhdltnisméBig begrenzt ist, d.h. sowohl
nach chen als auch nach unten, weshalh der Fazhrer nicht wmit
eptischen Wahrnehmungen und Informationer versorgt wird,
welche keinen Einfluss auf seine Fahrentscheidungen besitzen.
Es ist im wesentlichen die seitliche Position eines Fahr-
zeuges in dem sagenannten "blIinden” Hinkel a&er Bereich,
welche fir die Sicherheit beim Lenken des efgemren Fahrzeuges
erforderlich ist, Die erforderliche Einsichinahme kann auBer-
dem erreicht werden, ohne daff der Kepf und die &ugeé in bis-
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her nachteiliger Weise bewegt werden miissen, wodurch die
sichere Lenkumg des Fahrzeuges beeintrdchtigt werden kénnte.

In dem Figuren 5 und 6 ist eine weitere RusfUhrungsferm

des vorstehend in dem Figuren 1, 2 und 3 dargestellten Hilfs-
spiegels 13 wiedergegeben. In den Figeren & umd 6 ist ein
Kérper dargestellt, welcher direkt an der Fldche 12 des
Spiegels befestigt ist. Bieser Korper ist als Abschnitt einer
kugelfdrmigen Hille wiedergegeben und tridgt die Bezugszahl Z3.
Der kugelfdrmige Abschnitt 23 besteht aus einem Material,
velches optisch nicht durchldssig ist und vorzugsweise aus
einmem geeigneten synthetischen Harzkumststoff gefertigt wird.
Derartige Materialien kdmnnen ia geeigmneten Verfahren herge-
steltt werden; im voriiegenden Ausfihrungsbeispiel ist der
fragliche Kdrper kugelf@rmig geformt und weist eine AuBen-
fliche 24 auf, welche mit einem geeigneten Silberschicht-
material beschichtet werden kanm, um die Reflexionsfldche

zu bilden. Pas kugelf6rmige Segment 23 besitzt im wesentlichen
die gleichen Abmessungen wie das der erstbeschriebemen Aus-
fikrungsform und befindet sich in etwa auf der gleichen
Position auf dem Primd@rspiegel 18. Wihrend die Fldche 24
dieses Abschnitts mit einer versilberten Fldche versehen

ist, sind die beiden Seitenwdnde 25 als auch die Emdwand 26
vorzugsweise nicht silberbeschichtet. Auf digse Weise sollen
unbeabsichtigte Reflexionen vom vertikal eriestierten Gegen-
stinden verhindert werden, die sich entwader oberhalb oder
unterhkalb cdes Spiegels befinden, alis auch Reflexionen des
Fahrzeugteils, welches sich im Bereich der Endfldche 26
befindet. Bie Befestigung dieser weiteren Ausfihrumgsform
des Hilfsspiegels 23 nach der Erfimdumg kann in efnfacher
Weise mit einer Schicht 27 aus Klebemittel geschehen. Die
Klebemittelschicht befindet sieh zwischem einer Bodenfldche
des kugelfirmigen Segments und der AuBenfldche 1Z des Primdr-
spiegels 1@.
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In den Figuren 7, 8 und 9 ist eine weitere Ausfiihrungsform
der Vorrichtung nach der Erfindung dargestellt. In Figur 7
ist ein Primdrspiegel 28 wiedergegeben, wekher einen Ab-
schnitt mit einer kugelfdrmigen Fldche 29 aufweist. Dieser
Abschnitt ist integral im Spiegelkdrper vorgesehen. Der
Primdrspiegel 28 ist aus Glas oder aus einem anderen optisch
durchlidssigen Material gefertigt und besitzt eine Dicke,
welche ausreicht, die vertikale Abmessung der Kugelfl&che

29 unterzubringen. Der die kugelfdrmige Fldche 29 tragende
Abschnitt befindet sich in der HuBersten Ecke des Aufbaues,
d.h., dieser Korper ist sowohl an einer Ldngskante als auch
.an einer Seitenkante des Primdrspiegels 28 offen. Die Ab-
messungen des die kugelftrmige Fldche 29 enthaltenden Ab-
schnittes entsprechen vorzugsweise den Abschnitten der zwei
weiteren, vorstehend beschriebenen Ausfiihrungsformen. Es

ist ersichtlich, daB das eine Ende angrenzend an die Unter-
seite 30 des Primdrspiegels angepasst ist. Es ist ferner
ersichtlich, daB nur eine Ldngs~Seitenwand 31 vorge-

sehen ist, welche unter einem Abstand von der unteren Lings-
kante des Primdrspiegels besteht. Das Reflexionsvermbgen wird
dadurch erreicht, daB die Fldche 29 mit einem geeigneten
Versilberungsmaterial beschichtet ist. Dieses Versilberungs-
oder Verspiegelungsmaterial ist nicht an der Seitenwand-
fldche 31 aufgebracht, obwohl es an der Flidche 30 des Primdr-
spiegels vorgesehen ist.

In den Figuren 10, 11 und 12 ist eine weitere Ausfihrungs-
form nach der Erfindung dargestellt. Diese Ausfihrungsform
umfasst eine integral ausgebildete planare oder primidre
Spiegelfldche 32 als auch einen Abschnitt mit einer kugel-
formigen Fldche 33, GemdB Figur 10 ist der die kugelfOrmige
Fldche 33 enthaltende Abschnitt in seinen Dimensionen ent-
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sprechend den voranstehend beschriebenen Spiegeln ausgebildet
und befindet sich in einer Ecke des Primdrspiegels. Infolge-
dessen vermittelt dieser Abschnitt den gleichen Vorteil der
Position zum Zwecke der Einsichtnahme seitlicher Fldchenbe-
reiche, ohne daf das verhdltnismdBig schmale Gesichtsfeld

der Spiegelflédche 32 des Primdrspiegels, welches im wesentlich-
en rickwdrts gerichtet ist, beeintrdchtigt ist. Diese be-
sondere Ausfiihrungsform des Spiegels ist vorzugsweise aus
Kunststoff gefertigt, welcher einstlickig geformt oder ge-
gossen werden kann, wobei hierbei die verschiedenen Flédchen

32 und 31 ausgebildet werden. Obwohl die gesamte AuBenfldche
32 und 33 mit einem geeigneten Silber-Beschichtungsmaterial
bedeckt ist, sind die Seitenkanten-Fidchen vorzugsweise nicht
mit einer derartigen Silberbeschichtung versehen. Insbesondere
ist die innere Kantenfldche 34 (Figur 12) nicht mit einem
derartigen Silberbeschichtufigsmaterial belegt. Auf diese

Weise werden stdrende Reflexionen vermieden, welche durch

die angrenzenden Flidchen 34 und 32 entstehen kdnnten.

Der vorstehend beschriebene Spiegel der verschiedenen Aus-
flihrungsformen eignet sich insbesondere zum Einsatz in
Kraftfahrzeugen, Der Spiegel eignet sich dazu, ein betrdcht-
lich vergroBertes Gesichtsfeld zu vermitteln, welches er-
forderlich ist, um sogenannte blinde-Winkel auszuschalten,
also diejenigen Sichtbereiche, welche mit herkommlichen
ebenen Spiegeifldchen nicht eingesehen werden kdnnen. Mit
Hilfe der Spiegelkonstruktion nach der Erfindung wird das
Hilfs-Gesichtsfeld auf einen bestimmten Bereich beschrankt,
welcher fir den Fahrer des Fahrzeuges von besonderem Inter-
esse ist, insbesondere wenn ein unmittelbar seitlich be-
ziiglich des eigenen Fahrzeuges befindlicher Gegenstand oder
ein Fahrzeug wahrgenommen werden soll. Der die kugelformige
Fldche enthaltende Abschnitt ist in dieser Hinsicht von
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besonderem Vorteil, da er ein vertikal geringfiigig nach oben
und nach unten sich erstreckendes Gesichtsfeld vermittelt,
welches dem durch den Primdrspiegel erzeugten Bild besser
angepasst und durch den Fahrer einsehbar ist. Die Winkel-

lage des vertikalen Abschnittes beziiglich der ebenen Fldche
des Primdrspiegels hat zur Folge, daB dieser Abschnitt ins-
besondere das extrem seit]iche Gesichtsfeld einsieht als auch
ehe Sicht-Bezugslinie an der Seite des Fahrzeuges schafft.

Der Spiegelaufbau kann als separate Einheit geschaffen werden,
welche leicht an bereits bestehenden Spiegeln befestigbar

ist; der Aufbau kann auch in einem integral geformten System
eingeordnet werden, um das duBere Erscheinungsbild eines
Hilfs-Spiegelaufbaues zu vermeiden. Der Spiegel nach der Er-
findung kann auch an bejden Seiten eines Fahrzeuges angeordnet
werden und kann die:Vorteile des-erweiterten Gesichtsfeldes

vermitteln.
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Exterior rearview mirror for motor vehicles

Publication number: DE3302735 (A1)

Publication date: 1984-08-02

Inventor(s): SCHULZE GEB HARTWIG [DE] +
Applicant(s): SCHULZE GEB HARTWIG JOHANNE +
Classification:

- international: B60R1/08; B60R1/08; (IPC1-7): B60R1/06
- European: B60OR1/08D2

Application number: DE19833302735 19830127

Priority number(s): DE19833302735 19830127

Abstract of DE 3302735 (A1)

The exterior rearview mirror has an upper mirror
surface (5) as a main mirror surface for viewing
behind and a lower mirror surface (6) which is bent
at an angle along a horizontal line (7) relative to
said upper mirror surface (5) in the direction of the
rear of the mirror and by means of which the
surface of the road or the edge of the pavement in
the region directly next to the vehicle can be viewed

Cited documents:
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BUNDESREPUBLIK @ Offenlegungsschrift ® Int.cL3:
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@ Aussenriickspiegel fiir Kraftfahrzeuge
Der AuBenrtickspiegel weist eine obere Spiegetflidche (5}
als Hauptspiegelfldche zur Riickwartsbeobachtung und eine [
relativ dazu um eine horizontale Linie (7} in Richtung auf die —~— ] ~
Spiegelriickseite abgewinkelte untere Spiegelflache (6} auf, i
mittels welcher die StraBenoberfléche bzw. eine Bordstein- 24
kante im Bereich unmittelbar neben dem Fahrzeug vom Fah- ~4_ 0
rersitz aus zu beobachten ist.
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PATENTANSPRUECHE

\3::)Aussenrﬁckspiegel fir Kraftfahrzeuge, dadurch
gekennzeichnet, dass er eine obere Spiegelfliche (5)
zur Ublichen Riickwdrtsbeobachtung wund eine gegeniiber
dieser oberen Spiegelfliche (5) um eine wenigstens
niherungsweise horizontal verlaufende Linie (7) in
Richtung auf die Spiegelriickseite abgewinkelte, untere
Spiegélfléche (6) zur Beobachtung der Strassen-
oberfléche unmittelbar neben dem Kraftfahrzeug,
insbesondere des Bordsteins, aufweist.

2. Aussenriickspiegel nach Anspruch 1, dadurch gekenn-
zeichnet, dass die untere Spiegelfliche (6) nur 20% bis
30% der gesamten Fliche des Spiegels betrigt.

3. Aussenriickspiegel nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass die Breite des Rlickspiegels in an
sich bekannter Weise grésser als seine Hohe, 1insbe-
sondere etwa doppelt so gross wie seine HBhe ist.

4. Aussenriickspiegel nach einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet, dass der Neigungswinkel ()
der unteren Spiegelfliche (6) gegeniiber der oberen
Spiegelfliche (5) zwischen etwa -15° und  25°,
vorzugsweise ungefdhr 20°, betrigt.

5. Aussenriickspiegel nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, dass die oberen und unteren
Spiegelfléichen (5,6) durch getrennte, in das Spiegel-
gehZuse (2) eingesetzte Spiegelglédser (8,9) gebildet
sind.

6. Aussenriickspiegel nach einem der Anspriiche 1 bis 5;
dadurch gekennzeichnet, dass die wuntere Spiegelfliche
konvex, insbesondere zylindrisch-konvex, ausgebildet

© ist.
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7. Aussenriickspiegel nach einem der Anspriiche 1 bis 6,
dadurch gekennzeichnet,‘dass die untere Spiegelfliche
(11) ausserdem gegeniiber der oberen Spiegelfléche'(S)
um eine 1im wesentlichen vertikal verlaufende Achse
seitlich zum Fahrzeug hin um einen Winkel gedreht ist.

8. Aussenriickspiegel nach einem der Anspriiche 1 bis 7,
dadurch gekennzeichnet, dass er dreiteilig ausgebildet
ist und ausser den erwdhnten oberen und unteren
Spiegelflichen (12,13) an einer Seite eine gegeniiber
der oberen Spiegelfliche (12) um eine im wesentlichen
vertikale Linie (15) abgewinkelte dritte Spiegelfl#che
(14) zur Vermeidung des toten Winkels aufweist.

9. Aussenriickspiegel nach einem der Anspriiche 1 bis &,
dadurch gekennzeichnet, dass die untere Spiegelfliche
(6,11,13) unabh8ngig von der oberen Spiegelfliche
(5,12) verstellbar ist.

N 3302735
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Aussenriickspiegel fiir Kraftfahrzeuge

Die Erfindung bezieht sich auf einen Aussenriickspiegel
fiir Kraftfahrzeuge.

Es sind bereits zweiteilige Aussenriickspiegel bekannt,
‘die ausser der fiir die Riickwdrtsbeobachtung Dbestimmten
Hauptspiegelflidche an einer Seite eine kleine, um eine
etwa vertikale Achse abgewinkelte zweite Spiegelfliche
haben, um fiir den Fahrer den Einfalls- und Reflektions-
winkel zu vergrdssern, so dass der sonst tote Winkel
und damit ein gerade iberholendes Fahrzeug beobachtet
werden kann,

Bisher besteht jedoch noch keine Moglichkeit, vonm
Fahrersitz aus in einfacher und bequemer Weise die
Strassenoberfliche unmittelbar neben dem Kraftfahrzeug,
insbesondere den Bordstein Dbeobachten zu kdnnen, was
vor allem beim Parkeh das Mandvrieren wesentlich er-
leichtern wiirde. Die bisher bekannten, unten am Fahr-
zeug montierten und seitlich abstehenden, drahtfdrmigen
Metallfiihler, welche durch das beim Beriihren der
Bordsteinkante erzeugte kratzende Gerdusch dem Fahrer
das korrekte dichte Heranfahren an die Bordsteinkante
erleichtern solfen, stellen offensichtliich keine
befriedigende Ldsung dar und haben sich in der Praxis,
" wie die Erfahrung zeigt, nicht durchgesetzt.

Der Erfindung liegt die Aufgabe zugrunde, einen Aussen-
riickspiegel zu schaffen, welcher ausser der iiblichen
Rickwdrtsbeobachtung auch auf einfache Weise die
Beobachtung der Strassenoberfldche unmittelbar neben
dem Fahrzeug, insbesondere einer Bordsteinkante,
erlaubt.

Zur Losung dieser Aufgabe ist der Aussenriickspiegel
erfindungsgemiss dadurch gekennzeichnet, dass er eine

SMR USA
Exhibit 1009
Page 0254



— - . eeen . . ae e

TS

i
X
¢
t

* - -~
v -

Los
L
o
.

3

und eine gegeniiber dieser coberen Spiegelflidche um eine
wenigstens ndherungsweise horizontal verlaufende Linie
in Richtung auf die Spiegelriickseite abgewinkelte,
untere Spiegelfldche zur Beobachtung der Strassen-
oberflache unmittelbar neben dem Kraftfahrzeug,

insbesondere des Bordsteins, aufweist.

Auf diese Weise erleichtert der Aussenriickspiegel nach
der Erfindung insbesondere das korrekte Parken dicht
neben einem niedrigen, sonst nicht ohne weiteres zu
erkennenden Hindernis, vor allem dicht an einer

Bordsteinkante, ohne Gefahr =zu laufen, dass Reifen

und/oder Radkappen durch Schleifen am Bordstein be-
schidigt werden, wie das bisher h3ufig vorkommt. In
Lindern mit Rechtsverkehr wird der Riickspiegel nach der
Erfindung natiirlich vorzugsweise auf der rechten

Fahrzeugseite angebracht.

Zweckmissigerweise 1ist die Breite des Riickspiegels, im
montierten Zustand also seine Horizontalabmessung,
grdsser als seine Hohe, insbesondere etwa doppelt so
gross wie seine H6he, und der Bereich der unteren
Spiegelfléche Dbetridgt nur etwa 20 bis 30% der Gesamt-
fléache des Spiegels und hat daher die Gestalt eines nur
vergleichsweise schmalen, horizontalen Streifens. Der
Neigungswinkel der unteren Spiegelfldche zur oberen
Spiegelfldche, welcher bei korrekter Einstellung des
Riickspiegels den Bordstein zu beobachten erlaubt, héngt
zwar etwas vom Ort des Riickspiegels am Fahrzeug, das
heisst von der Hohe des Riickspiegels iiber der Strassen-
decke und von seinem Abstand zum Hinterrad, ab, liegt
jedoch in den meisten Fillen, zumindest fir die meisten
Personenkraftwagen, zwischen etwa 15° und 25°; in der
Regel erfiillt ein Rilickspiegel nach der Erfindung mit
einem Neigungswinkel von etwa 20° gut seine Funktion,
wenn er in der liblichen Riickspiegelstellung seitlich an

S 3302735

obere Spiegelfldche zur iblichen Rilickwirtsbeobachtung
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der Aussentlir, etwa einen Meter {liber der Strassendecke,

installiert ist.

Um bei einem normal fiir die rlickwirtige Beobachtung

~ eingestellten Riickspiegel nach der Erfindung, in
welchem der Fahrer in der unteren Spiegelfliche die
Strassenoberfliche im Bereich der hinteren Fahrzeug-~
hilfte, insbesondere des betreffenden Hinterrades,
becbachten kann, das Spiegelblickfeld dieser unteren
Spiegelfliche zu erweitern, vor allem nach vorn zum
mittleren Fahrzeugbereich hin, kann gemass, einer
besonderen Ausfihrungsform die untere Spiegelfléache
konvex, insbesondere zylindrisch-konvex, gekrimmt sein.
Um gegebenenfalls das Spiegelblickfeld weiter nach
vorn, bis wenigstens zum Bereich des betreffenden
Vorderrades, zu erweltern bzw. 2zu verschieben, kann
ausserdem die untere Spiegelfldche noch gegenliber der
oberen Spiegelfliche um eine im wesentlichen vertikale
Achse zum Fahrzeug hin, das heisst beil einem an der
rechten Fahrzeugseite befestigten Spiegel in der Drauf-
sicht im Uhrzeigersinne, gedreht sein.

" Auch im Falle einer ebenen unteren Spiegelflidche kann
diese etwas gegeniiber der oberen Spiegelfliche um eine
vertikale Achse gedreht sein, um das Spiegelblickfeld

weiter nach vorn zu verschieben.

Da der Riuckspiegel nach der Erfindung vor allem auf
derjenigen Fahrzeugseite sinnvoll ist, auf der
normalerweise - geparkt wird, also bei Rechtsverkehr auf
der rechten Seite und bei Linksverkehr auf der 1linken
Seite, besteht kein grosses Interesse, bei diesem Riick-
spiegel dafiir zu sorgen, dass man auf dieser Seite auch
noch den toten Winkel, also den Bereich unmittelbar
neben dem Fahrzeug, beobachten kann, da ja eine Ueber-
holung auf der anderen Fahrzeugseite stattfindet und
der Fahrer auf dieser Seite ohne weiteres einen
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bekannten zweiteiligen Spiegel fiir Riickwidrtsbeobachtung
und Beobachtung des toten Winkels montieren lassen
kann. Jedoch schliesst der Riickspiegel nach der Er-
findung grunds&tzlich auch einen dreiteiligen Spiegel
ein, welcher ausser den beiden bisher erdrterten
Spiegelfldchen an einer Seite auch noch - in an sich
bekannter Weise ~ eine gegeniiber der fiir die Riickwirts~
beobachtung bestimmten Hauptspiegelfliche um eine etwa
vertikale Achse abgewinkelte Spiegelflidche zur Beobach-

toten Winkels aufweist, wobei diese dritte
Haupt-

tung des
Spiegelflache vorzugsweise kleiner als die
spiegelflidche ist und sich entweder liber die Gesamthdhe
des Spiegels erstreckt, wobei dann untere Spiegelfléche
und obere Hauptspiegelfliche die gleiche Breite haben,
oder aber nur die HBhe der oberen Hauptspiegelfliche

oder gegebenenfalls nur die Hdhe der unteren Spiegel-

fldche einnimmt.

Zweckmissige Ausgestaltungen der Erfindung ergeben sich

aus den abh&ngigen Anspriichen.

Die Erfindung wird anhand der Zeichnungen an

Ausfiihrungsbeispielen ndher erldutert. Es zeigen:

Figur 1 eine erste Ausfihrungsform eines Riickspiegels
nach der Erfindung, und zwar die Vorderansicht eines an
der rechten Fahrzeugseite angebrachten Riickspiegels,

Figur 2 einen Schnitt langs der Linie II-II nach Figur

Ty

1

3 einen der Figur 2 entsprechenden Schnitt durch

Figur
Ausfiihrungsform eines Aussenriickspiegels

eine zweite

und

Figur 4 die Vorderansicht einer dritten Ausfithrungsform

mit drei Spiegelfl&ichen.

gl 3302735
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Figur 1 zeigt einen Aussenriickspiegel 1, dessen Geh#use
2 mittels eines Arms 3 in bekannter Weise einstellbar
an der rechten Seite eines nur durch eine Begrenzungs-
linie angedeuteten Kraftfahrzeugs 4 befestigt ist. Der
Riickspiegel 1 hat eine iibliche, n&herungsweise
rechteckfdrmige Gestalt mit abgerundeten Ecken und ist
ungefdhr doppelt so breit wie hoch. Er hat eine obere
Spiegelfliche 5, welche die Hauptspiegelflache =zur
iblichen Riickwdrtsbeobachtung bildet,. und eine untere

Spiegelfiéehe 6, welche gegeniiber der oberen Spiegel-

fl&dche 5 um eine etwa parallel zu den Spiegel-

breitseiten verlaufende, im montierten Zustand des

Spiegels also im wesentlichen horizontal orientierte
Linie 7 in Richtung auf die Spiegelriickseite abge-
winkelt dist, wie es Figur 2 zeigt. Im betrachteten
Beispiel werden beide Spiegelflichen 5 und 6 durch ge-
trennte, 1in das Spiegelgeh3use 2 eingesetzte ebene
Spiegelgléser 8 und 9 gebildet, wobei die Fuge zwischen
diesen beider Planspiegeln lings der Linie 7 durch eine
Befestigungsmésse 'bzw. - einen Befestigungsstreifen,

beispielsweise aus Gummi, ausgeflillt ist. -

Der Neigungswinkel 7 (Figur 2) der unteren Spiegel-
fliche 6 gegeniiber der oberen Spiegelfliche 5 1ist so
- gewdhlt, dass bei der normalen Einstellung des Riick-

spiegels 1, in welcher der Fahrer mittels der oberen
Spiegelfliche 5 nach rickwdrts blicken kann, von
Fahrersitz gleichzelitig auch die Strassenoberfliche
unmittelbar neben dem Fahrzeug beobachtet werden kann,
wie durch den gewinkelten Pfeil 10 in Figur 2
angedeutet. Dadurch kann der Fahrer insbesondere bei
einem Parkman®dver den rechten Bordstein beobachten, was
ein dichtes Heranfahren an den Bordstein erleichtert,
ohne diesen mit Reifen oder Radkappen zu beriihren. Die
zweckméissige Grdsse des Neigungswinkels o liegt im

allgemeinen zwischen etwa 15° und etwa 25°; 1in den

PRI SR 3302735

SMR USA
Exhibit 1009
Page 0258



yyyyyy

erfiillt der Rilickspiegel, sofern er an
Stelle an einer Autotiir montiert ist,
wenn der Neigungs-

meisten Fidllen
seiner {iblichen
seinen erfindungsgemi&ssen Zweck,
winkel &% etwa 20° betrigt.

Ausfiihrungsform nach den Figuren 1 und 2 wird
unteren Spiegelfliche 6  im
Strassenoberfléche
beobach~-

Bei der
der Fahrer mittels der
wesentlichen den Bereich der
unmittelbar neben der hinteren Fahrzeughilfte
ten. Wenn es wlinschenswert ist, das Spiegelblickfeld zu
erweitern, insbesondere weiter nach vorn, kann die
auch Kkonvex, insbesondere

untere Spiegelfl&che 6
das

zylindrisch~konvex gekriimmt ausgebildet sein. Wenn

Spiegelblickfeld auch noch wenigstens teilweise den

Strassenbereich neben der vorderen Fahrzeughidlfte um-

soll, kann die untere Spiegelfliche 6 auch noch
um eine etwa

also in

fassen
in Bezug auf die obere Spiegelfliche 5
in Richtung auf das Fahrzeug,

vertikale Achse
um einen bestimmten

Richtung auf den Befestigungsarm 3,
Winkel gedreht sein. Auf diese Weise 1l3sst sich

gegebenenfalls in der
unteren Spiegelflé&che

Abschnitt der Strassenoberfliche
der betreffenden Hinter- und Vorder-

erreichen, dass der Fahrer
6 einen vergleichsweise grossen
bzw. des Bordsteins

unter Einschluss
radder bzw. der neben diesen liegenden Bereiche beobach-
erwdhnte Massnahme kann das

ten kann. Durch die
einfach weiter

Spiegelblickfeld, wenn gewilinscht, auch
nach vorn verschoben werden.

im Falle einer ebenen unteren Spiegelfliche 1l&sst

Auch
vorn in

sich das Spiegelblickfeld fiir den Fahrer nach

den Strassenbereich neben der Fahrzeugmitte hin ver-

schieben, indem, wie im Ausfiihrungsbeispiel nach Figur
die ebene untere Spiegelfldche 11 in Bezug

3 gezeigt,
im wesentlichen

auf die obere Spiegelflédche 5 um eine
vertikale Achse in Richtung auf das Fahrzeug 4 bzw. den

Befestigungsarm 3 gedreht in das SpiegelgehZuse 2

- 3302735
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so dass sich fir den Fahrer Einfalls-

und Reflektionswinkel entsprechend verkleinern.
Natiirlich ist die Grdsse dieser mdglichen Drehung und
Spiegelblickfeld weiter nach
fir

eingesetzt wird,

damit das Ausmass, das
vorn zu verlegen, dadurch eingeschrinkt, dass der
den Fahrer massgebende Einfallswinkel bei schrig von
vorn kommendem Einfallsstrahl nicht zu gross und daher
scheinbare Grdsse der

die fiir den Fahrer sichtbare
darf.

unteren SpiegelfléZche 11 nicht zu klein sein

Wenn der Riickspiegel nach der Erfindung in L&ndern mit
auf der rechten und in L&ndern mit
montiert

auf der

Rechtsverkehr nur
Linksverkehr nur auf der linken Fahrzeugseite
um die Parkmandver auf der rechten bzw.

wird,
dann besteht im

linken Strassenseite zu erleichtern,

allgemeinen kein Interesse, den Rilickspiegel auch noch

dass der tote Winkel auf dieser Seite,

so auszubilden,
vermieden wird. Wenn es

wo nicht iliberholt werden darf,

trotzdem auch noch gewlinscht wird, den normalerweise

einem Aussenriickspiegel nach der Epr-

toten Winkel in
Riickspiegel

findung zu erfassen, dann kann ein solcher
weiteren Ausfiihrungsform, die in Figur 4

gemidss einer
Ausser der

gezeigt ist, dreiteilig ausgebildet sein.
oberen Spiegelfliche 12, die wiederum die Hauptspiegel-

flédche fir die Rickwdrtsbeobachtung darstellt, und der

kleineren unteren Spiegelflache 13 weist dieser Riick-
spiegel an einer Seite der oberen Spiegelfliche 12 eine
auf, die zur Vermeidung des

dritte Spiegelfliche 14
Hauptspiegelfléche

toten Winkels in Bezug auf die die
bildende obere Spiegelfliche 12 um eine im wesentlichen
entsprechend abgewinkelt ist. Diese
vorzugsweisé
ist,

vertikale Achse
dritte Spiegelfliche 14, deren Breite
wesentlich kleiner als die der Hauptspiegelfl&che
auch iiber die gesamte HBhe des Spiegels er-

kann sich
untere Spiegelfldche 13 ent-

strecken, wodurch die

sprechend kiirzer

auch nur an einer Seite der unteren Spiegelfliche 13

ausfdllt, oder aber gegebenenfalls

T 3302735
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angeordnet sein, so dass die obere Spiegelflédche 12 als

Hauptspiegelfliache nicht verkleinert zu werden braucht.

gegebenenfalls zur Vermeidung eines

Natirlich kann
Rliickspiegel nach

toten Winkels bei einem zweiteiligen
der Erfindung, wie er im Prinzip in den Figuren 1 und 2
ist, die obere Spiegelfliche als Haupt-
Weise auch konvex ausge-
untere

gezeigt
spiegelfl&che in bekannter
bildet sein. Gegebenenfalls ko&nnen obere und
Spiegelflichen 5 wund 6 nach Figur 1 beide konvex

gekrlimmt sein.

Es ist auch mdglich, das die untere Spiegelfliche bil-

dende Spiegelglas unabhingig von der oberen Spiegel-

fliache einstellbar im Spiegelgehduse 2 zu lagern.

Der Riickspiegel nach der Erfindung ist nicht auf die
beschriebenen Ausfiihrungsformen beschridnkt, sondern
l18sst hinsichtlich der Form und Gestalt des Spiegels

manigfache Varianten zu.
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Rearview mirror for a motor vehicle

Publication number: DE3329998 (A1)
Publication date: 1985-03-07

Inventor(s): HORN KARL-HEINZ [DE]

Applicant(s): HORN KARL HEINZ

Classification:

- international: B60R1/08; B60R1/08; (IPC1-7): BEOR1/08
- European: B60R1/08D2

Application number: DE19833329998 19830819
Priority number(s): DE19833329998 19830819

Abstract of DE 3329998 (A1)

Rearview mirror for a motor vehicle with a plane
mirror surface, part of the plane mirror surface being
constructed as a raised mirror surface.
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@ Riickspiegel fiir ein Kraftfahrzeug
Riickspiegel fiir ein Kraftfahrzeug mit einer ebenen Spie-
gelfliche, wobsi ein Teil der ebenen Spiegslfidche als erha-
bene Spiegelfldche ausgebildst ist.
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9.8.1983 W/H

838/10472

Karl-Heinz Horn, KniillstraBe 6, 3578 Schwalmstadt

10 3.

Anspriche

iickspiegel fiir ein Kraftfahrzeug mit einer
ebenen Spiegelflédche

dadurch gekennzeichnet, daB

ein Teil der ebemnen Spiegeifléche als erhabene
Spiegelfléche ausgebildet ist.

Riickspiegel nach Angpruch 1
dadurch gekennzeichnet, daB

auf die ebene Spiegelflédche eine erhabene Spie-
gelflidche aufgesetzt ist.

Riickspiegel nach Anspruch 1
dadurch gekennzeilichnet 6 daB

die erhabene Spiegelflidche an der #ulleren Seite
der ebenen Spiegelfliche aufgesetzt ist.
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Dipl-ing. HORST WALTHER. ... - PATENTANWALT
Zugelassener Vertrater beim Europiriscren Patentamt R
Postscheck-Kto, 149359-602 Ffm. W.-Germany
Bankkontan in Kassel: 3 3 2 9 9 9 8 3500 Kassel-Wilh.
Ralffelsenbank 85783355 (BLZ 52060515) Wilheimsh&her Allea 275
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838/10472

Karl-Heinz Horn
Kniillstrafie 6

3578 Schwalmstadt

Riickspiegel fiir ein Kraftfahrzeug

S}

10

Die Erfindung betrifft einen Riickspiegel fiir ein
Kraftfahrzeug mit einer ebenen Spiegelfliche.

Rickspiegel fiir Kraftfahrzeuge sind an sich be-
kannt. Sie besitzen im allgemeinen eine ebene
Spiegelflédche. Bekanntlich kann damit ein nachfol-
gendes Fahrzeug dann nicht mehr gesehen werden,
wenn es im toten Winkel sich befindet.

Bekannt sind an sich auch Riickspiegel mit erhabener
Spiegelflédche. Dabei ist allerdings nachteilig, daB
die nachfolgenden Fahrzeuge verzerrt auf der Spie-
gelfléche erscheinen, so dal man den Abstand des

-9 -

Telefonische Absprachen bedurfen der schriftlichen Bestétigung,
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Fahrzeuges nicht abschitzen kann.

Der Erfindung liegt daher die Aufgabe zugrunde,
einen Riickspiegel fiir Kraftfahrzeuge zu schaffen,
der einerseits die Spiegelbilder unverzerri wieder-
gibt, andererseits mit Sicherheit die im toten
Winkel befindlichen Fahrzeuge erkennbar macht.

Nach der Erfindung wird das dadurch erreicht, daB
ein Teil der ebenen Spiegelflidche als erhabene
Spiegelfliéche ausgebildet ist. Dadurch besteht der
Riickspiegel aus zwei Spiegelfléchen, ndmlich einer
ebenen- und einer erhabenen Spiegelfliche. Zweck-
mdfig ist die erhabene Spiegelfldche auf der
ebenen Spiegelflédche und an der #HuBeren Seite der
ebenen Spiegelfldche angebracht. “ ’

Die Ausbildung hat den Vorteil, daB mit Hilfe der
iiblichen ebenen Spiegelfliche die nachfolgenden
Fahrzeuge unverzerrt erkennbar sind, so dall der
Abstand dieser Fahrzeuge nach wie vor sicher abge-
schitzt werden kann. Gleichzeitig ist aber erreicht,
daB ein im toten Winkel befindliches Fahrzeug in
der erhabenen Spiegelfléche erkennbar ist. Die ver-
zerrte Abbildung des im toten Winkel befindlichen
Fahrzeuges kann zu keinen Abstandsirrtiimern fiihren,
da bekannt ist, daB das im toten Winkel sichtbare
Fahrzehg in unmittelbarer Nizhe des eigenen Fahr-
zeuges ist.
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In der Zeichnung ist eine beiépielsweise Aus-

fiilhrungsform dargestellt.

Fig. 1 zeigt den erfindungsgeméfien Riick-
spiegel von vorn;

Fig. 2 ist ein Schnitt gemdB der Linie
II-I1I.

Mit 1 ist die iibliche ebene Spiegelfléiche bezeich-
net. An der Hufleren Seite dieser ehenen Spiegel-
fldche ist die mit 2 bezeichnete erhabene Spiegel-
flédche als Teil der ebenen Spiegelflidche angebracht
und stellt mit dem gesamten Spiegel einen inte-
grierenden Bestandteil dar.
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Rearview mirror for motor vehicles

Publication number: DE3620228

Publication date: 1987-12-17

Inventor: MARHAUER FRIEDRICH (DE)

Applicant: MARHAUER UTA (DE)

Classification:

- international: B60R1/08; B60R1/08; (IPC1-7): B60OR1/08
- European: B60R1/08D2

Application number: DE 19863620228 19860616

Priority number(s): DE 19863620228 19860616

Report a data error here

Abstract of DE3620228

in order to include the blind angle, known

rearview mirrors are convex and/or aspherical. "\ { ]
This results in the disadvantage that the driver
can only estimate the distances and speeds of
approaching vehicles with great difficuity, u i1
which can lead to dangerous situations. The
entire surface of the new rearview mirror is
divided up horizontally. The upper mirror (16)
is planar, and two adjacent mirrors are situated
below the upper mirror. One (12) of the lower
mirrors is convex and the other (14) is
aspherical. The convex mirror (12) covers the .
same field of vision as the upper mirror (16). Fm]

-
L
=
<3
]
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BUNDESREPUBLIK

® Offenlegungsschrift

DEUTSCHLAND ®DE 3620228 A1

Aktenzeichen: P 36 20 228.2
Anmeldetag: 16. 6.86
Offenlegungstag: 17.12.87

DEUTSCHES
PATENTAMT

G) Int. CL %

B60OR 1/08

DE 3620228 A 1

@ Anmelder:

Marhauer, Uta, 3000 Hannover, DE

Vertreter:

Thémen, U., Dipl.-Ing., Pat.-Anw., 3000 Hannover

@ Erfinder:

Marhauer, Friedrich, 3000 Hannover, DE

Prifungsantrag gem. § 44 PatG ist gestelit

@ Rickspiegel fir Kraftfahrzeuge

DE 3620228 A 1

Um den toten Winkel zu erfassen, sind die bekannten
Riickspiegel konvex bzw. asphérisch ausgebildet. Hierbei
besteht der Nachteil, daR der Fahrer Entfernungen und Ge-
schwindigkeiten der herannahenden Fahrzeuge nur sehr
schwer abschéatzen kann, was zu geféhriichen Situationen
fiihren kann.

Der neue Riickspiegel besitzt eine horizontale Aufteilung
der gesamten Spiegelflache. Der obere Spiegel (16) ist plan
ausgebildet, und unterhalb des oberen Spiegels befinden
sich zwei nebeneinander angeordnete Spiegel. Davonistder

" eine Spiegel (12) konvex und der andere Spiegel (14) aspha-

risch ausgebildet. Der konvexe Spiegel (12) erfadt das glei-
che Sichtfeld wie der obere Spiegel (16).

10\

| LY, %

BUNDESDRUCKERE!

10. 87 708 851/394
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Patentanspriiche

1. Riickspiegel fiir Kraftfahrzeuge, mit einem ersten
konvex ausgebildeten Spiegel und einem an der
dem Kraftfahrzeug abgewandten Seite des ersten
Spiegels seitlich daneben angeordneten zweiten
und stérker konvex ausgebildeten Spiegel, wobei
der erste Spiegel der Hauptspiegel fiir das normale
Sichtfeld ist und der zweite Spiegel den toten Win-
kel erfal3t, dadurch gekennzeichnet, daB horizon-
tal iiber dem ersten (12) und zweiten Spiegel (14)
ein plan ausgebildeter dritter Spiegel (16) winkelig
angeordnet ist, der — in der Breite — das gleiche
Sichtfeld wie der erste Spiegel erfaBt.

2. Riickspiegel nach Anspruch 1, dadurch gekenn-
zeichnet, da8 der erste (12) und der zweite Spiegel
(14) durch eine senkrechte Trennlinie (18) vonein-
ander getrennt sind, und daB der dritte Spiegel (16)
durch eine waagerechte Trennlinie (20) von dem
ersten (12) und zweiten Spiegel (14) getrennt ist.

3. Riickspiegel nach Anspruch 1 und/oder 2, da-
durch gekennzeichnet, daB der erste (12), der zwei-
te (14) und der dritte Spiegel (16) auf einer gemein-
samen Grundplatte (22) angeordnet sind, die in ei-
nem Spiegelgehiuse (24) gehalten ist.

4. Riickspiegel nach Anspruch 2 und/oder 3, da-
durch gekennzeichnet, daB die waagerechte Trenn-
linie (18) etwa mittig innerhalb des Spiegelgehéduses
(24) verlduft.

5. Riickspiegel nach Anspruch 1 und/oder 2, da-
durch gekennzeichnet, daB der erste (12), der zwei-
te (14) und der dritte Spiegel (16) auf einer gemein-
samen Grundplatte (22) angeordnet sind, und daB
die Grundplatte (22) auf ihrer Riickseite mit einer
Klebeschicht versehen ist.

Beschreibung

Die Erfindung betrifft einen Riickspiegel fiir Kraft-
fahrzeuge, mit einem ersten konvex ausgebildeten Spie-
gel und einem an der dem Kraftfahrzeug abgewandten
Seite des ersten Spiegels seitlich angeordneten zweiten
und stirker konvex ausgebildeten Spiegel, wobei der
erste Spiegel der Hauptspiegel fiir das normale Sicht-
feld ist und der zweite Spiegel den toten Winkel erfaBt.

Bei einem normalen Riickspiegel fiir Kraftfahrzeuge
ist bekanntlich das generelle Problem zu beobachten,
daB der tote Winkel von dem in den Spiegel blickenden
Fahrer nicht erfaBt werden kann. Dies hat zur Folge,
daB ein von hinten herannahendes iiberholendes Fahr-
zeug, daB sich in diesem toten Winkel befindet in dem
normalen Riickspiegel nicht sichtbar ist und somit von
dem Fahrer auch nicht wahrgenommen werden kann.

Der geschilderte Umstand kann im StraBenverkehr
zu gefihrlichen Situationen fithren, wenn der Fahrer,
der aufgrund eines Blickes in seinen Riickspiegel das im
toten Winkel befindliche iiberholende Fahrzeug nicht
sieht, seinerseits zum Uberholen eines anderen vor ihm
befindlichen Fahrzeuges ausscheren will. Auch beim
Einfddeln in den flieBenden Verkehr auf Autobahnen
und AutostraBen sowie beim Ausparken konnen sich
derartige gefahrvolle Situationen einstellen.

Zur Bescitigung der geschilderten gravierenden
Nachteile der normalen Riickspiegel sind schon mehre-
re Wege beschritten worden, dic aber in der Praxis alle-
samt nicht vollstandig befriedigen konnen.

Durch die Zeitschrift "ADAC-Motorwelt” 1978, Heft
7, Seite 15, rechte Spalte, dritter Spiegel von oben ist es
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schon bekannt geworden, den Riickspiegel nicht plan,
sondern konvex auszubilden, um mit einem einzigen
Spiegel sowohl den normalen Sichtbereich als auch den
toten Winkel erfassen zu k&nnen. Dabei ist der eine,
dem Fahrzeug zugewandte groBere Teil des Spiegels
gleichmiBig konvex mit einem konstanten Kritmmungs-
radius ausgebildet, wihrend der sich nach auBen hin
anschlieBende zweite Spiegelbereich mit sich dndern-
dem Kriimmungsradius konvex (asphirisch) verlauft.

Insgesamt ist dieser bekannte Riickspiegel also mit
Bereichen mit unterschiedlichen Kriimmungsradien
versehen. Dadurch ergeben sich Verzerrungen des Spie-
gelbildes, die stérend auf den Fahrer wirken.

Ein weiterer gravierender Nachteil besteht darin, da3
dem in den bekannten Riickspiegel blickenden Fahrer
wegen der Verzerrungen die Orientierung erschwert
wird und daf} er vor allen Dingen Entfernungen und die
Geschwindigkeit herannahender Fahrzeuge nur sehr
schlecht abschitzen kann.

Es ist nimlich zu beriicksichtigen, daB in den Kraft-
fahrzeugen iiblicherweise neben dem Riickspiegel auch
noch ein Innenspiegel vorhanden ist, dessen Spiegelfli-
che plan ausgebildet ist. Anhand dieses das Sichtfeld
nicht verzerrenden Innenspiegels ist es der Fahrer ge-
wohnt, die Entfernungen zu einem in dem unverzerrten
Spiegelbild sichtbaren Fahrzeug richtig einzuschitzen.
Deshalb wird der Fahrer verunsichert, wenn er in den
konvexen Riickspiegel schaut und es besteht hier die
groBe Gefahr, daB3 die Entfernung eines im konvexen
Riickspiegel erscheinenden Fahrzeuges falsch einge-
schitzt wird. Obwohl also der tote Winkel mit dem be-
kannten asphirischen Spiegel mit erfaBt wird, kénnen
sich dennoch wegen des verzerrten Spiegelbildes und
wegen der Gefahr der falschen Einschiatzung von Ent-
fernungen und Geschwindigkeiten gefihrliche Situatio-
nen im StraBenverkehr ergeben.

Hier greift die Erfindung ein, der die Aufgabe zugrun-
de liegt, zur Vermeidung der beschriebenen Nachteile
einen Riickspiegel zu schaffen, der neben dem normalen
Sichtbereich auch den toten Winkel umfaBt, und der
gleichwohl die dem Fahrer gelidufige Einschitzung von
Entfernungen ermdéglicht.

Dieses Ziel erreicht die Erfindung bei dem im Ober-
begriff des Schutzanspruches 1 genannten Riickspiegel
dadurch, daB horizountal iber dem ersten und zweiten
Spiegel ein plan ausgebildeter dritter Spiegel winkelig
angeordnet ist, der — in der Breite — das gleiche Sicht-
feld wie der erste Spiegel erfaBt.

Die Erfindung behilt also den asphirischen Spiegel
mit dem verzerrten Spiegelbild und mit der Moglichkeit
der Erfassung des toten Winkels bei. Zusatzlich beinhal-
tet der komplette neue Spiegel aber im oberen Bereich
noch einen dritten plan ausgebildeten Spiegel, der so
angeordnet ist, daB er dem Fahrer das Sichtfeld des
ersten Spiegels - allerdings unverzerrt — wiedergibt.
Die unverzerrte Wiedergabe in dem zusiitzlichen drit-
ten Spiegel erméglicht es dem Fahrer, in der ihm geldu-
figen Weise Entfernungen zu herannahenden Fahrzeu-
gen richtig einzuschidtzen, dh. der neue Riickspiegel
vereinigt in vorteilhafter Weise die Moglichkeit des Er-
fassens des toten Winkels und die Moglichkeit der rich-
tigen Abschiatzung von Entfernungen und Geschwindig-
keiten. Dies war bisher bei den bekannten Riickspiegeln
nicht moéglich.

Durch die DE-US 24 09 748 ist zwar schon ein Riick-
spiegel bekannt, der durch eine horizontale Trennung in
zwei iibereinander angeordnete Spiegel aufgeteilt ist,
allerdings sind hier beide Spiegel plan ausgebildet. Einer
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der beiden Spiegel soll den toten Winkel erfassen, und
deshalb ist dieser Spiegel in einem Winkel zum anderen
Spiegel angeordnet.

Bei diesem bekannten Riickspiegel ist es nachteilig,
daB der sonst den kompletten Spiegel bildende Sichtbe-
reich in Folge der Aufteilung in zwei winkelig zueinan-
der angeordneten Spiegel zur Folge hat, daB} in jedem
der Spiegel nur die Hilfte des iiblichen Bildes erscheint.
Abgesehen von diesem den Fahrer verwirrenden Effekt
wird ein in den Sichtbereich der Spiegel erscheinender
Gegenstand auch noch horizontal verschoben darge-
stellt. Ein herannahendes Kraftfahrzeug, das in dem ei-
nen Spiegel beispielsweise in der Mitte gesehen wird,
erscheint wegen der winkligen Anordnung in dem ande-
ren Spiegel verschoben an dessen Rand.

SchlieBlich ist durch das deutsche Gebrauchsmuster
80 25 168.9 ebenfalls ein Spiegel mit einer horizontalen
Trennlinie bekannt, wobei der obere Spiegel plan und
der untere Spiegel konvex ausgebildet und beziiglich
der Spiegelebene des ersten Spiegels entgegengesetzt
zur Fahrtrichtung geneigt ist, so daB er neben dem toten
Winkel auch das Sichtfeld des ersten Spiegels erfa8t. In
der Praxis hat sich allerdings gezeigt, daB das menschli-
che Auge die beiden unterschiedlich groBen Bilder
kaum koordinieren kann, und auBerdem besitzt der un-
tere Spiegel mit dem Konvexglas eine zu geringe Héhe.
Im tibrigen wird hier der tote Winkel zwar verringert,
aber nicht vollstindig beseitigt. SchlieBlich ist hier — im
Gegensatz zur Erfindung — der obere plan ausgebilde-
te Spiegel als normaler Riickspiegel vorgesehen, wih-
rend dieser bei der Erfindung im unteren Bereich ange-
ordnet ist und zudem auch noch den toten Winkel er-
faB3t. Der obere Spiegel bildet bei der Erfindung nicht
den normalen Riickspiegel, sondern er dient dazu, dem
Fahrer die Méglichkeit zu geben, in gewohnter Weise
Entfernungen und Geschwindigkeiten richtig abschit-
zen zu kdnnen.

GemiB einer zweckmiBigen Ausgestaltung der Er-
findung sind die drei Spiegel auf einer gemeinsamen
Grundplatte angeordnet, welche auf ihrer Riickseite mit
einer Klebeschicht versehen ist. Dadurch wird in vor-
teilhafter Weise die Moglichkeit geschaffen, den neuen
Riickspiegel im nachhinein auf einen bereits vorhande-
nen herkdmmlichen Spiegel aufzukleben, so daB bereits
im Verkehr befindliche Kraftfahrzeuge nachtriglich mit
dem neuen Riickspiegel bestiickt werden konnen.

Andere zweckmiiBige Ausgestaltungen der Erfindung
sind in den Unteranspriichen angegeben und der Zeich-
nung zu entnehmen. -

Nachfolgend wird die Erfindung anhand des in der
Zeichnung dargestellten Ausfiihrungsbeispiels niaher er-
liutert. Es zeigen:

Fig. 1 eine Vorderansicht eines Riickspiegels,

Fig. 2 eine Draufsicht des Riickspiegels gemiB Fig. 1,
jedoch ohne Gehiuse, und

Fig. 3 eine Querschnittsansicht des Riickspiegels ge-
mil Fig. 1, ebenfalls ohne Gehiuse.

Der Riickspiegel 10 umfaBt insgesamt drei Spiegelbe-
reiche, nimlich einen ersten Spiegel 12, einen zweiten
Spiegel 14 und einen dritten Spiegel 16.

Der erste Spiegel 12 ist der normale Riickspiegel fiir
das Hauptsichtfeld. Er ist konvex mit einem gleichblei-
benden Kriimmungsradius ausgebildet.

Durch eine Trennlinie 18 abgesetzt schlieBt sich seit-
lich an den ersten Spiegel 12 der zweite Spiegel 14 zur
Erfassung des toten Winkels an. Der zweite Spiegel 14
ist stdrker konvex gekriimmt, wobei der Kriitmmungsra-
dius hier nicht konstant ist.
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Uber die gesamte Breite der beiden Spiegel 12 und 14
zusammen erstreckt sich oberhalb einer waagerechten
Trennlinie 20 der dritte Spiegel 16, der nicht konvex,
sondern plan ausgebildet ist. Dieser Spiegel 16 wird win-
kelig so angeordnet, daB er in seiner Breite das gleiche
Sichtfeld wie der normale erste Spiegel 12 wiedergibt.

Alle drei Spiegel 12, 14 und 16 sind auf einer gemein-
samen Grundplatte 22 befestigt und bilden somit eine
Spiegeleinheit. Die Grundplatte 22 ist zusammen mit
den drei Spiegeln 12, 14 und 16 innerhalb eines Spiegel-
gehiuses 24 angeordnet, welches iiber einen Arm 26 mit
einem hier nicht niher dargestellten Kraftfahrzeug ver-
bunden ist.

Die waagerechte Trennlinie 20 verlduft etwa in der
Mitte des Gehiuses 24, so daB der erste Spiegel 12 und
der zweite Spiegel 14 die gleiche Hohe besitzen wie der
dritte Spiegel 16.

Der neue Riickspiegel 10 eignet sich vorziiglich auch
zum nachtraglichen Einbau. Es ist namlich moglich, die
Riickseite der gemeinsamen Grundplatte 22 mit einer
Klebeschicht zu versehen, die durch eine Schutzfolie
abgedeckt wird. Auf ein Spiegelgehiuse 24 kann in die-
sem Fall verzichtet werden.

Der Kaufer braucht dann lediglich die Schutzfolie ab-
zuziehen, und die Grundplatte auf den bereits vorhan-
denen Spiegel bzw. auf die Spiegeloberfliche aufzukle-
ben.

Fiir den Fall, daB die Grundplatte 22 griBer als der ..
Spiegelrahmen des bereits vorhandenen herkémmii-
chen Spiegels ist, kann auf der Riickseite der Grundplat-
te 22 ein kleineres Distanzstiick angeordnet werden,
welches dann auf die Spiegelflache des herkémmiichen
Spiegels aufgeklebt wird.
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“--" Anmeldetag: 16. Juni 1986
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External rear view mirror for car - uses two-section mirror surface with
curved area

Publication number: DE4026578

Publication date: 1992-04-30

Inventor: KRAEMER HORST (DE)

Applicant: KRAEMER HORST (DE)

Classification:

- international: B60R1/08; B60R1/08; (IPC1-7). B60OR1/08
- European: B60R1/08D2

Application number: DE19904026578 19900820

Priority number(s): DE19804026578 19900820

Report a data error here

Abstract of DE4026578

Rear view external mirror for a passenger car
having a mirror surface divided into a vehicle-
side larger main mirror surface and an
adjacent additional surface with progressive
curvature. The progressive curvature is
spherical and runs not only horizontally
outwards but also siopingly downwards.
ADVANTAGE - Mirror having an additional
surface which provides an enlargement of the
field of view.
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BUNDESREPUBLIK @ Offenlegungsschrift @ Int. C15:

peutscuiane o DE 4026578 A 1 BOOR1/08

@) Aktenzeichen: P 40 26 578.1
@ Anmeldetag: 20. 8.90
DEUTSCHES @ Offenlegungstag: 30. 4.92

PATENTAMT

DE 4026578 A1

@) Anmelder: @ Erfinder:

Kramer, Horst, 1000 Berlin, DE gleich Anmelder

Priifungsantrag gem. § 44 PatG ist gestellt

@ Vollsicht-AuBenrickspiegel fir Fahrzeuge

@ Die Gesamt-Spiegelflache des einteilig verstellbaren Spie- 1

DE 4026578 A1

gelglases hat eine einheitliche gleichformige Ausgangs-Op-
tik, entweder plan oder konvex mit gleichformiger Krim-
mung. Sie ist unterteilt in eine fahrzeugseitige groBere
Haupt-Spiegelflache mit Beibehaltung der Ausgangs-Optik,
sowie in eine anschlieBende kleinere Zusatz-Spiegelfliche
mit progressiver spharischer Abkriimmung, die sowohl nach
auswirts waagerecht wie auch nach auswaérts abfallend
verlauft.

Durch die sich daraus ergebende facherférmig raumraffen-
de Sicht-Erweiterung wird der Bereich des toten Winkels voll
von waagerecht bis zur Fahrbahn erfat.

\\\ )

BUNDESDRUCKEREI 03.92 208018/6 3/60
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Beschreibung

Gegenstand der Erfindung ist ein einteilig verstellba-
res Spiegelglas, das nicht nur den normalen Sehbereich
erfaBt, sondern auch den vollen Bereich des toten Win-
keis, und zwar von waagerechter Ausdehnung bis
schrig zur Fahrbahn. Der tote Winkel ist ein Nah-Be-
reich, und je mehr sich ein Objekt auf der Fahrbahn dem
Beobachter niahert, umso mehr muB der Blick auch tie-
fer gehen.

Stand der Technik in bezug auf die Erfindung ist ein
Spiegelglas nach dem Oberbegriff des Anspruchs. Dabei
ist die Gesamt-Spiegelflache unterteilt in eine fahrzeug-
seitige groBere Haupt-Spiegelfliche von gleichférmiger
optischer Beschaffenheit fiir den normalen Riickblick,
sowie in eine anschlieBende kleinere Zusatz-Spiegelfla-
che fiir den Blick in den toten Winkel. Diese Zusatz-
Spiegelfliche ist progressiv asphiarisch abgekriimmt mit
nach auswirts waagerechtem Verlauf. Daraus ergibt
sich eine raumraffende waagerechte Sicht-Erweiterung.

Diese nur waagerechte Sicht-Erweiterung ist der
Mangel dieses Spiegelglases. In einem Teil-Bereich des
toten Winkels wird damit selbst bei Verwendung von
konvexen Flichen mit Sicherheit nur erfaBt, was iiber
PKW-Hohe hinausreicht. PK W-Fronthauben, die ja zu-
erst in den toten Winkel einfahren, werden in diesem
Teil-Bereich so iiberhaupt nicht erfaBt.

Aufgabe der Erfindung ist es, ein Spiegelglas so zu
konstruieren, dal mit einer Zusatz-Spicgelfliche eine
raumraffende Sicht-Erweiterung nach auswirts waage-
recht und gleichzeitig nach auswiirts abfallend zustan-
dekommt.

Diese Aufgabe wird erfindungsgemiB gelost durch
die kennzeichnenden Merkmale des Anspruchs. Die Zu-
satz-Spiegelflache ist progressiv sphirisch abgekriimmt,
wobei die Kriimmung gleichzeitig nach auswirts waa-
gerecht und nach auswirts abfallend verlauft. Durch die
sich daraus ergebende ficherférmig raumraffende
Sicht-Erweiterung wird der Bereich des toten Winkels
voll von waagerecht bis zur Fahrbahn erfaBt. Es erleich-
tert auch das schnelle Beurteilen der jeweiligen Situa-
tion, wenn man die zu beobachtenden Objekte nicht nur
iiber der Fahrbahn sieht, sondern auch auf der Fahr-
bahn.

Die beiden Zeichnungen zeigen vergleichsweise den
Stand der Technik (2) fiir einen PKW-Spiegel und eine
Darstellung des erfindungsgemiBen Spiegelglases (1)
fiir einen PKW-Spiegel.

Ausfiihrungsbeispiel in Verbindung mit der
erfindungsgemiBen Zeichnung

Die Gesamt-Spiegelfliche hat eine mittlere verwen-
dungsiibliche GroBe von etwa 170 Quadratzentimetern.
Das Design entspricht einem praxisgerechten PKW-
Spiegel, wobei die Unterkante leicht nach aulen abfallt,
damit sich fiir den Fahrer eine echte waagerechte Basis-
Sicht ergibt. FlichengroBe und Design erméglichen es,
daB die Ausgangs-Optik plan ist. Nach EURO TUV muB
sich auf Planglas fiir einen PKW-AuBenspiege! die fol-
gende geometrische Figur beschreiben lassen: Basis
13 cm, AuBenhshe 4 cm, Innenhshe 7 cm. Diese Figur
148t sich bei der erfindungsgemiBen Darstellung be-
quem im oberen Teil der Haupt-Spiegelflache einzeich-
nen und beldBt noch zusétzlichen Freiraum. Auch die
Zusatz-Spiegelfiiche wird mehr als nur knapp den An-
forderungen gerecht.

Ein Spiegelglas mit konvexer Ausgangs-Optik kann
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fiir die Praxis und darf nach EURO TUV entsprechend
kleiner sein, wobei die bezeichnete geometrische Figur
nach einer vorgegebenen Formel berechnet wird, die
den Kriimmungsradius beriicksichtigt.

Fiir die rechte Fahrzeugseite, die ja weiter vom Fah-
rer entfernt ist, empfiehlt sich aber ein Konvex-Spiegel
mit den Abmessungen des hier dargestellten Plan-Spie-
gels.

Das erfindungsgemiBe Spiegelglas eignet sich fir die
Erstausriistung ebenso wie fir die Zuristung. Es kann
zugeriistet werden entweder mit der Gesamt-Spiegel-
flaiche als Voll-Aufsatzstiick oder mit der Zusatz-Spie-
gelfliache als Teil-Aufsatzstiick.

Patentanspruch

Fahrzeug-AuBenriickspiegel mit einteilig verstell-
barem Spiegelglas. Die Gesamt-Spiegelfliche hat
eine einheitliche gleichformige Ausgangs-Optik,
entweder plan oder konvex mit gleichférmiger
Kriimmung. Sie ist unterteilt in eine fahrzeugseitige
groBere Haupt-Spiegelfliche mit Beibehaltung der
Ausgangs-Optik, sowie in eine anschlieBende klei-
nere Zusatz-Spiegelfliche mit progressiver Ab-
kriimmung, dadurch gekennzeichnet, daB die pro-
gressive Abkriimmung nicht asphérisch (2) sondern
erfindungsgemaB sphirisch (1) ist, und daB sie nicht
nur nach auswirts waagerecht (2) sondern erfin-
dungsgemiB sowohl nach auswirts waagerecht wie
auch nach auswiirts abfallend (1) verlauft.

Hierzu 1 Seite(n) Zeichnungen
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ZEICHNUNGEN SEITE 1

Nummer: DE 4026578 A1
Int. C1.5; B6OR 1/08
Offenlegu ngstag: 30. April 1992
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) Exterior rear-view mirror assembly for a vehicle.

@ An exterior rear-view mirror assembly for a ve-
hicle has a housing {10) arranged to be mounted at
a predetermined orientation on a vehicle body and a
mirror (30) mounted in the housing (10) on means
(28} permitting its orientation to be adjusted relative
to the housing (10). A second mirror (36), which is
convex and of smaller radius of curvature than the
first mirror (30), is mounted in the housing (10) either
above or below the first mirror (30) so that no part
thereof is further from the vehicle than the outboard
edge of the first mirror (30).

Fig.2
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1 EP 0 310 261 At 2

EXTERIOR REAR-VIEW MIRROR ASSEMBLY FOR A VEHICLE

This invention relates to an exterior rear-view
mirror assembly for a vehicle of the type in which a
housing is arranged tc be mounted at a predeter-
mined orientation on a vehicle body and a mirror is
mounted in the housing on means permitting its
orientation to be adjusted relative to the housing.

The mirrors of such mirror assemblies are
commonly either plane mirrors or convex mirrors
having a relatively large radius of curvature. Con-
sequently. although a driver using such a mirror is
able to form a relatively accurate impression of the
distance between his vehicle and a following ve-
hicle, it 1s probable that such a mirror will leave a
so-called "blind spot” in which another vehicle
passing the vehicle to which the mirror is fitted
mcves out of the driver's field of view in the mirror
before it enters the periphery of the driver's field of
view by direct vision. The present invention aims to
provide a mirror assembly which is not subject to
this disadvantage.

According to the invention, a mirror assembly
of the foregoing type has a second convex mirror
of smaller radius of curvature than the first mirror
mounted in the housing either above or below the
first mirror so that no part thereof is further from
the vehicle than the outboard edge of the first
mirror.

An embodiment of the invention will now be
described, by way of example, with reference to
the accompanying drawings, in which:

Figure 1 is an elevational view of a rear view
mirror in accordance with the invention from the
side from which the mirror is viewed;

Figure 2 is a cross-sectional view taken on
the line 2-2 in Figure 1;

Figure 3 is a partially brcken away plan view
of the mirror shown inFigure 2.

Referring to Figure 1, a rear view mirror as-
sembly comprises a housing 10 mounted at one
side on a base member 12, the surface 14 of which
is adapted to abut against and be secured to the
body of a motor vehicle (not shown). The connec-
tion between the housing 10 and the base member
12 comprises mechanism allowing the housing 10
to be displaced forwardly or rearwardly in the event
that the housing is subjected to impact. This
mechanism which, in Figure 1 is covered by a
sleeve 16 of flexible material, is of known type and
will therefore not be described in detail.

As can be seen from Figures 1 and 2, the
housing 10 comprises an upper chamber 20 and a
lower chamber 22 which are separated by a par-
titition wall 24. A first mirror carrier 26 is mounted

20

25

30

35

40

45

50

on a ball-and-socket joint 28 which is secured to
the interior of the chamber 20. A plane mirror 3Q is
mounted on the mirror carrier 26.

Similarly, a mirror carrier 32 is mounted on a
ball-and-socket joint 34 which is secured to the
interior of the lower chamber 22. The mirror carrier
32 carries a convex mirror 36. The relative cur-
vatures of the mirrors 30 and 36 can best be seen
from Figure 3.

As is well known, it will be necessary for dif-
ferent drivers to adjust the orientation of the plane
mirror 30 to suit their requirements. If desired,
mechanism of known type may be provided for
making this adjustment remotely from the interior
of the vehicle. It will usually be unnecessary for the
orientation of the convex mirror 36 to be altered,
only two settings being necessary depending on
whether the vehicle with which it is to be used has
left hand drive or right hand drive. Consequently.
the ball-and-socket joint 34 may be replaced by a
mounting which can be set to either of two pre-
determined positions at the time when the mirror is
fitted to a vehicle.

Claims

1. An exterior rear-view mirror assembly for a
vehicle having a housing (10) arranged to be
mounted at a predetermined orientation on a ve-
hicle body and a mirror (30) mounted in the hous-
ing (10) on means (28) permitting its orientation to
be adjusted relative to the housing (10), charac-
terised by a second mirror (36) which is convex
and of smaller radius of curvature than the first
mirror (30) mounted in the housing (10) either
above or below the first mirror (30) so that no part
thereof is further from the vehicle than the outboard
adge of the first mirror (30).

2. An exterior rear-view mirror assembly ac-
cording to ¢laim 1, wherein the second mirror (36)
is mounted on means (34) permitting its orientation
to be adjusted relative to the housing (10).
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Blind spot viewing device for a rearview-mirror.
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Abstract of EP 0551802 (A1)

In order to improve the viewing field in the blind spot
of a car driver using a rear view mirror (1), a convex
mirror surface shaped like a spherical cap (5) with a
central planar surface (8) is mounted on the planar
or slightly convex mirror glass surface (2) of the rear
view mirror, preferably near one corner of the mirror
glass. The cap (5) has a radius of curvature of
about 0.1 m and its size is such that the cap
encloses an angle alpha of between about 2 and
about 6 DEG at the intended viewing distance.
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Die voriiegende Erfindung bezienht sich
Vorrichtung flr Rickspiegel fir Fahrzeuge um den
toten Winkel zwischen dem SiCﬁTfelO des Ubli

ndes zu IubKWdI'
Geschwmdlgken

unproportional verzerrtes

Di:u Ejﬂd resuitiert damit ieicht zu einer faischen
Beurteilung des Abstandes zu sinem im toten Win-
kel beobachieten Fahrzeug.

Zweck vomegenoer :rfm dung ist die Schaffung

gt}llUUtﬂ mrem Dﬁild mungadua[
gross ist um eine sichere und korrekie Beobach-
tung eines im diesem Abstand befindlichen Fahr-
zeuges zu ergeben. Hierdurch wird der gewdhnli-
cherweise tole Winkel gut abgedecki und der aus-
gesprochene Weitwinkeiefiekt ergibt, dass beson-
ders nahellegende im Tctenwmkel befmdlrche Fahr-
. o

nd die

LC

5

15

N
<

N
]

[
<

[
3]

o
o1

\+}

trachtungen auf langeren Abstinden verwendet
werden kann.

Erfindungsgeméss ist die spiegelnde konvexe
Fidche ais eine hauptsdchiich sférisch gewi‘}i"‘*
Kalotte ausgebiidet, deren zentra mp
aus einer planen Fldche besteht, w
pian act 5 - 17 %, vorzu

er totalen Spiegeifidiche ausmac
die Mdgiichkeit zu einer einfacher
TR o e
rerst 1

Zweckmissig soli der Krlmmungsradius der
spiegeinden konvexen Flache eine Gr ssenord-
g Kaiotte bei

grenze von 6° dssig fir heutzutage ver-
wendete Personenkraftwagen gelten bei welchen
pleqel mewtens einen groés-

ne, WUUBI uu-_e VU”ILH[U Q dUl elnem pldll
schwach konvexen Spiegelglass eines
Rickspiegels befestigt werden kann.

[T R o e

ist zwecm\ds&g dass der r\urper eine

n oder
Ublichen

einem
G urch eine derartige
gung, die im Zuge der Herstellung des Ruickspie-
gel geschehen kann, ist natlirlich eine bessere Haf-
tung gewihrieistet.
in beiden diesen Failer
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zu erzielen, dadurch gekennzeichnet, dass

1

i
an spiegeinde konvexe Fidche (5) aus einer
hauplsachllch sfdrisch gewolblen !oii (5)

Vorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Wit sradiu

Vorrichtung nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass die Kalotte (5) bei ei-
nem vorgesehenen Betrachtungsabstand einen
Winkela von etwa 2 °

Vorrichtung nach Anspruch 4, dadurch ge-

Keﬂl’lZelbl’lﬂeI dass der l\urper (3) eine Hin-
terseite aufweist, die wenigstens teilweise von

%) 70

einer Klsbstoffschicht (8) und eine diese schiit-

7/~

zende abreissbare Schutzschicht (7) besteht.

Vorrichtung nach den Ansprichen 1-3, da-

u 5)

durch gekennzeichnet, dass der Kalotteil (15)

EIHSLUCKIQ mit einem pianen oder schwach

konvexen Spiegelglass (i12) eines ’u[lilchen
Riickspiegels ausgefihrt ist.

ol

o

15

N
<

N
]

[
<

[
3]

<)
<

o
o1

S

SMR USA
Exhibit 1009
Page 0311



1
a
N
<0
-
N
Q

L
Lu

-~ i ———— -
o~ -~ o~ s e
~ \ -~
el o -
s -
el -~
e = )
T L

g

s \\\ \ o~

// \ s
\ \ e
/,
// r\\

e

{ L 3

') W0 \n

. . N
«m_// \\Lﬁ\ﬂﬂin......l:NJ— _\

et —e e e
M_mv

[¥]
N

(18

SMR USA
Exhibit 1009

Page 0312



1
<
o
@
-
L0
0
o

49
Lu

.,J_)v

. nwu
L ,
00 t

\\x}%Jaﬂ 4
_h.\.~llll_a I.IIIHIIIIHJ
Ny AN

/ -
W N Y _wmm

SMR USA
Exhibit 1009

Page 0313



T, h 7
Vs
-/

o]
o)
/'U
]
—

SMR USA
Exhibit 1009
Page 0314



O
] (=]
2 S
e -~
i @ a o
£ D e o ]
i 8 |8 o a g s
4 o Za L e 5
o & e i 4
& o i _l &
# <7 DR . £
g a m 50 e %8 | e o [V E
Zz L mu» mm _% . 58§
It [o=] 5 [} Ww |s<p
0w ~m [¥-) %l w r | cE¢
"m 2] w m .mm E
i 5 £
% a » | 551
. g |59
= P w0 [ mm"
Jw I ” -
Q) g2 ~ < ~ o | #s
p— -] " - ] =%
£g ] © o < i
[ " - Py 1 3]
- N o - - - FER
=) 53
o P22 -
r ] NS 5
2] mam 5
- = FECR 9
»l 3 » TNE )
g °, g P |Bni
L Laad - " -
mm g - i o E |5 |588= g 23
E £ w o = — Py EREEEEE B
- Gl E = MNP X g = d 15 |70
A - n =1
Mu Tu ] .n < AWt O N ,.m. ] 1_ Gl B
A £~ > M= T & N
£ M| g | xw — 1 = . & =
1 = Z QW & < 8185
<1 g lwoe <L PN 13 m
=) FIER L= Py £ @w.6 T3 BlRoE
= My o %) @) FTads »n = . &
(&) Olefl BN e Do 3 m @ % g %
: - 3 3 N . ) .
4] Q| E= 1 [T x I 4 i =N
o ] . F =] . el T 1 @ ; S
; R W o) X O U Erw o p o gHE
Fu (CAER . S - e T A 4 O ® a 0%
(o) = =< O L Qe ¢ et = ™ H 4 .
Y O] & 8 - ' ~w B O * i # uu
a €88 W § 2 THe 2o % z 232
= | gEl |t fl MO @S v g Z K]
RN 1 I NS IINNe- 10 @ L 7 k¥
Oles|™ & 1@ im ia_eiN N 5 wwls
) Wl O £ ~N wN@ © @ ! x E3ER
] AR M~ o W O =HE - & QM s =H g3eE
£ . =T ~ o o oO® — B3N O =] 4 A ¥y=E5
3 & & o ¢ o~ on FEle ) G oo, ; LY
2 5 Ne— anZ o N O W NZ D £ 9 m il 58
3 £ Lok LW ? Lw o mls Lol 2 BuL3SE
S 3 ™ « Q3 L <8 LA ~ LHDO M O <mullREES
5% [NCOEL -4 1o R ] (8 TR £ V.w,. K
W Bl Zxx Bx 8488 zd« R d - |5 38582
DK U Z Xy = pae TR : = “ n” .mm 2%
&S
~ T = §5E823
ﬂl s | > > > < P < M <O
) g
g

(E0P0d) 28°60 €051 INUOE Odal

SMR USA
Exhibit 1009
Page 0315



P 0791503 A2

E

Europdisches Patentamt

—
[y
)

—
iy
N

-
m

~
In
W
-

—~
n
-t

~—

)
N

Designated Contracting States:
DEESFRGBIEIT

Applicant: GENTE
7AAIar!r| er-hma

X CORPORATION
an 49464 (US)
inveniors:

« Bauer, Frederick T.
Zeeland, Michigan 49
Tonar, Wiiliam L.
Zeeland, Niichigan 49464 (US)

(74)

+ Byker, Harlan J.

Zeeland, Michigan 49464 (US)
« Cammenga, David J.

Zeeland, Michigan 49464 (US)

@i, sl

Representative: Leeming, John Gerard

Remarkc'

An improved iow cost automatic rearview mir-
ror for automotive vehicles is provided, the mirror being
capabie of operaiing in harsh environmenis over wide
variations in iemperature, humidity, vibration, atmos-

pnerlc COFTOSIOFI sait spray, eiectronic disturbances and
sand and grit abrasion. In one embodiment of the inven-

inboard portion of the mirror automatically transfers
from a full reflective mode to a partial reflective mode for
giare protection purposes whiie an outboard portion of
ihe mirror remains in the fuii refieciance mode at aii
fimes so as to provide a danger signai. Another embod-
iment of the invention provides improved signaling

tion, an improved automatically partiaily dimming means.
aspheric outside rearview mirior is provided which
increases the safety of night driving and in which an
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Description

BRIEF SUMMARY OF THE INVENTION

o0
m L.
= = ¢
TR

M 373
- Q=
95

-

he rear. Tha electrochr
mirrors dlsclosed in U S Patent No. 4,902,108, issued
February 20, 1990, for Single-Compartment, Self-Eras-
ing, Solution-Phase Electrochromic Devices, Solutions
for Use Therein, and Uses Thereof; U.S. Patent No.
4,917,477, issued April 17, 1990, for Automatic Rear-
view Mirror System for Automotive Vehicles; U.S. Patent
No. 5,128,799, issued Juiy 7, 1992, for Variabie Refiect-

ance Viotor Vehicie Mirror; U.S. Patent No. 5,202,787,
issued Aprii 13, 1993

p
3
(7]

1993, for Eiectro-Optic Device; U.S.
Patent No. 5,280,380, issued January 18, 1994, for UV-

Qu

Stabilized LIOITIDOSIIIOH

No. 5,282,077,

Refi

14 IVIEINOAS

and the h!gher the the darker the mirror

becomes. When the electrical voltage is decreased to
zero or removed, the mirror returns to its clear state.

voltage
voliage,

Also, in general, the electro-optic medium sandwiched

0 which function as the lia
transmlttance in the mirrors, although it should be
understood that other electro-optic media may be uti-
lized, inciuding an approach wherein a tungsten oxide
eiecirochromic iayer is coated on one eiectrode with a
soiution containing at ieast another compound to pro-
vide counter eiectrode reaction. When operated auto-
matically, the rearview mirrors of the indicated character
generally incorporate light-sensing eiectronic circuiiry
which is effective to change the mirrors to the dimmed
reflectance modes when glare |s detected the sand-

a1
3%

&)

20

35

45
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55

o

2 A2 2
~ P4

e

autom:tm:llv returnsto i
without any action being required on the part of the
driver of the vehicle. The electro-optic medium is dis-
posed in a sealed chamber defined by a transparent
front nlacq element, a nprlnhnml ndg , Y
mirror element having a retlective layer, th elegtrg-gntic
medium filling the chamber. Conductive la
vided on the inside of the front and rear ulass elements,
the conductive layer on the front giass eiement being
transparent while the conductive iayer on the rear giass
eiement may be either transparent or opaque, i.e., the
conduciive iayer on the rear giass eiement may aiso
function as the refiective iayer for the rear giass eie-
ment, and tne conaucrlve iayers on both the front giass
rear glass element are co

PrIRg

eiectronic CIrcuitry wnicn is emective IG elecirics

ts normal high reflectance state

']
7]

e
for =T -l e e o-Tale latel el b A = o~
wvalis \/U}JEI n Is f.l’.lll\‘ LIV 21 = =l
vionar Rivemr $av AMMatar \iahinlas -t et B~}
view Mirror for Motor Vehicles ation is
ancirmadd da Hha accianan AF Haa 1o |
AOOIYIITU LU LT Aodaiylico vl uic i, 1]1e)
tha n—d:w-. Aienlac: e ~nf udninkh o

the entire disclosure of which is

reference reflectrve layer m

?]
X

4
7

natlon reflector/electrode WhICh also forms an integral

electrode in contact with the electrochromic media. The

other electrode on the inside (second) surface of the

front glass is a transpnarent electrode which also con-

ansparef eciroge w

ciously and resists the corrosive actl
in the electrochromic media, and a retlectrve over coat-
ing which directiy contacis the electrochromic media
and which is chosen primariiy for its high refiectance,
stabie behavior as an eiectrode, resistance to corrosion
by the materiais of the eiectrochromic media, resistance
to atmospheric corrosion, resistance to electrical con-

tact corrosion, the abiiity to adhere io the base coating,
and ease of cleaning to an uncontaminated, high quality
electrode surface. The series of coatlngs of the mulh-

N
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doped tin oxide, tin doped in

ned tin oxide, tin dope s
of metal oxide coatings with base coatings to suppress
color and reflection followed by an electrically conduc-
tive, transparent coating which contacts the electrochro-
dlrnrilv Where a series of transparent
coatings i used, the materials are chosen for uggd
bonding, resistance to corrosion by the materials of the
electrochromic media, resistance to corrosion by the
atmosphere, minimai refiectance, high light transmis-
sion, neutrai coioration and high eiectrical conductance.
Aiso, t0 a considerabie exient, it is possibie to make the
refiective eiectrode very high in eieciricai conductance
to compensate in a synergistic fashion with a transpar-
ent eiecirode that is iower in eiectricai conauc*:ance so
the net resuit is an electrochromic mi

4]

on the back (fou |r|'h\ surface of the rear ﬂanQ element,

QACK (foul RASS

because it is generally necessary to very closely match
the curvature of two glass elements of complex curva-

i_| ire, sometimes referred to as "matched-twins” in the
du

1stry. Mlsman-hnd glass elements can cause

Siry. L

_ISQ

iges,

. C

aspherical mirrors havma a reﬂectlve layer on the fo urth
surface of the mirror element can be commerciaily man-
ufactured from a practical and/or economicai stand-
point. However, unexpected and surprisingiy good
resuits are obtained when a muitilayer combination
refiector/eiectrode is uiiized on the inside (third surface)
of an aspheric portion of a dimmable rearview mirror

15 consiructed in accordance with the present invention.
and ciears acceptabiy fast and uniformiy with exc Heretofore, the benefits of including a turn signal or
opticai properties. other signal, such as a brake signal, in each of the out-

This synergistic structure is appiicabie for both side mirrors of an automotive vehicie have been recog-
inside and outside rearview mirrors for motor vehicies. nized. U.S. Patent No. 5,014,167, issued May 7, 1991,
When the muitiiayer combination refiector/eiectrode is 20 for Visuai Signaiing Apparatius, and U.S. Patent No.
used in any mirror, it has the inherent advaniage of 5,207,492, issued May 4, 1993, for Mirror Assembiy
reducing doubie images, distortion, and muitipie images describe such mirrors where signai indicators are
from raindrops, dust, etc., while providing excellent located behind the mirror surface Throuqh the use of
speed of refiectance change, good high end refiect- dichroic refiectors, special | ion
ance, good uniformity of reflectance change across the 25 louve hese
surface area of the mirror, neutrai coior, continuaily var- be the v

efie it not cause a visiol
bei following veh
cles either side. Tl
30 inth ts, yet
rear tu s, rec
These
"in th
een pa
35 due to cost, echnlcal
ing thi
v Il ll-known blir nver An aim of the present invention is to overcome the
tional flat glass and/or curved glass exterlor mirrors. In serious cost and technical problems encountered
general, aspheric mirrors are made by using multiple <40 efforts to very closely match the complex curvatures of
radii of curvature or by combining several types of cur- multiple glass plates for use in an automatically dim-
vature, i.e., a man flat area (infinite radius of curvature) ming aspheric outside rearview mirror of the indicated
45 n
to be mmnr{‘lnllv and economically manufactured and
assembied froma Dractlcal standoomt
hlgh curvature in the asphenc area that yleldS a greatly Another aim of the present invention is to provide
expanded field of view which, in generai, may be nearly an improved dimmabie rearview mirror which increases
doubie that of convex mirrors and neariy tripie that of 50 the safety of night driving.
fiat-surface mirrors. Aspheric mirrors thus tend to elimi- Another aim of the present invention is to provide
nate the conventionai so-caiied biind spots, thereby an improved aspheric outside rearview mirror for motor
enabling the drivers of the vehicles to see adjacent vehicles in which an inboard portion of the mirror can be
ianes in the road and to change ianes without faiiing to varied from its high refiectance mode o partiai or iower
observe other vehicies, such as automobiles, motorcy- 55 refiectance modes for giare protection purposes while
cles and blcycles travellng in ad|acent Ianes However an outboard portion of the mirror remams in the high
I
d.
adjacent lanes ns.
3
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ion is 1o nrmndn

Another aim of the present invention is to provide

an improved dimmable rearview mirror for motor vehi-
cles which provides a greater field of view than conven-

tional flat or convex dimming outside rearview mirrors.

A of tha nracant inuantin N nrovide
aim Of ine present inventio O provice
alactra.anmtic Aimmahla raar mairear far
SiECUC-CRiC, GimMmaciS réar ey 107
as which mirror is relatively omical to
G, wiiCh MiITer IS reialively omicai ie
and agccemble, d i raolia-
anc asceempig, ¢ rena
ion
r ai

= @
- n Q
534

D)

-
Q &
=

ties are eliminated and costs are reduced.

Yet another aim of the present invention is to pro-
vide an improved dimmabie rearview mirror for motor
vehicies in which doubie images, distortion and muitipie
images from raindrops are reduced and wherein excei-
ient speed of refieciance change, good high end refieci-
ance, good uniformity of refieciance change across the
sur‘face area of the mirror, neutral color continually var-

refiectance and gOOQ

5

Qo
3

= C
>
(0]

o

y the driver

view to the drl\lnr

aspheric, partially dlmmable outside rearview mir-
ror illustrated in FIG. 1;

FiG. 4 is a front eievationai view of the mirror iiius-
iraied in FiG. 3;

FIG 5 is a simplified top plan view of the mirror

&)

20

35

45

50

55

=~

¢

2 AD 8
o e 54
FIG. 7 is a schematic mmnlifmd gside alevational

view of another embodiment of the invention;

In general,
~

in outside rearview mirrors embodying
the present invention, at least a portion of the rearview
mirror assembly may be comprised of a relatively thin
layer of an electro-optic medium sealed between two
glass elements. When the electro-optic medium is elec-
trically energized, it darkens and begins to absorb iight,
and the higher the voitage, the darker the mirror
becomes. When the eieciricai voitage is decreased to
zero or is removed, ihe eieciro-opiic medium returns io
its ciear siaie. Rearview mirrors embodying ihe present
invention may for example lncorporate Ilqht sensing

®

iarial

suai

AQD

49,

a A I

v S G OS

nmdarctand hawionrar that Athar e Af alaciranis ~ie
unGersioda, nowever, mai Oiner 1ype Of SieCiionic Gir
H H H otk

large flat area and/or a large radius of curvature convex
area of the mirror automatically dims, but the aspheric

portion of the mirror does not. A key aspect of such
embodiment of the invention resides in the fact that the

front glass element is

formed in one continuous piece

ol
A -

rmed

aspherical portion which is forr n
main body portion and projects Iaterallv oulwardlv
therefrom. |n its most practical form, the outside mirror
has a large radius of curvaiure, spherical, convex
inboard poriion, integraiiy joined io an outboard aspher-
icai portion, it being undersiood, however, that the dim-
ming inboard portion couid be of fiat or other
configuration, and that the aspherical portion could be

of cyiindricai or sphericai configuration or couid be
formed with muitiplie radii of curvature or other configu-
rations.

Aac
desigr
PNy

vention is depluwu in
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through 8. Since som.

1e of the layers of each of the mir-

ugh 1C eact
rors in the assembly 9 are very thln the scale has been
distorted for pictorial clarity. As shown in the drawings,
the mirror assembly 9 includes a inside mirror 10 and

side mirrors 11 and 12. For clarity, in the drawmn:

anty,
In numbers |den1|fv components of the inside and out-
side minors which may be slightly different in configura-
tion but which function in substantially the same manner
and obtain the same resuits as simiiariy numbered com-
ponentis. For exampie, the shape of the front giass ele-
ment of the ieft outside mirror is the reverse of the shape
of the right outside mirror, and the front giass eiement of
the inside mirror is generaily ionger and narrower than
the front giass elements of the outside mirrors. in the

embodiment of the iliusiraied, each of the mirrors 10, 11

and 12 inciudes a seaied chamber IJ defined Uy a front

-‘
)
0

=St}

D O
o<
®

d ro araato
L G TS greaie
Aatail rolar cuinnraceinn nnatine Aar cnats
Geiaii. COI1CI SUpPPIression coalng o ¢oat
inas mav ha dienocsed haetwoon the conduc-
ings, 1ay O€ GISPCSEG Seiween 1tne CoNGUC
tive la he adiacent rear surface of the front
ive i Ne agjacent rear surace o1 tne ront

Y vided e
emely 1) provided on !
element 18 The reﬂected rays xit by the same general
path traversed in the reverse dlrectlon In electrochro-

are attenuated in orooortlon to the deoree to WhICh the
electro-optic medium 24 is light-absorbing while in other
electro-optic media the light rays may, in some cases,
oniy be aftenuated in one direction. When the eiectro-
optic medium 24 is eiectrochromic and highiy light
absorbing, the intensity of the exiting rays is diminished,
the dlm image remaining mainly belnq from Ilqht rays

| anu
w a volume which in an assembled

device ic dafimad hy tha incidae crifacas of alectrade lav-
UTVILT 1D UThinicU vy uic moilic auliaLco Ul it Ul iay

ers on the electrode-bearing walls as well as the circum-
ferential inside walls 30 of the sealing member 16. The

701 5
IS S

4]
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35
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55

N2t A9 -]
o AL 8

have reversibly variable transmittance in the operation
of the device, the medium in the chamber 13 bemg in
contact with both electrode layers 22 and 26 during
operation of the mirror. It will be understood that the
electro- -opti ic medium for acl numn variable reflectance
n-phase electrochromics, solid

could be other solu
eiectrochromlcs a combination of the two in the form of

a hybrid, or any of the above in a Dolvmerlzed matrix. A
liquid crystal, dipoiar suspension or other eieciro-optic
medium couid aiso be utilized in mirrors embodying the
present invention.

In the embodiment of the invention illustrated, the
reflactive surface on the inside of the rear nla_ss 18 may
be comprised of a series of coatings, hereinafter termed
the muitilayer combination reflector/electrode, which
serves as a mirror reflectance layer and also forms an
integral electrode in contact with the electrochromic
media. The other eiectrode on the inside surface of the
front giass 14 is the transparent eiectrode 26 which aiso
contacts the eiecirochromic media inside the mirror eie-
meni. The series of muitiiayer combination refiec-
ior/eiectrode coatings is comprised first of a base

r
corrosion, resistance t
bility to adhere

their aIons such as, but not limited to, platinum, ruthe-
or multiple

natively possm!e to choose from a group of metals and

lavers
Y

nium,

generally provnde hlgh conductance and one or more
over coatings which provide additionai conduciance and
high refiectance. By way oi exampie the sheet resisi-
ance of the muitiiayer combination refiector/eiecirode
may be approximateiy i to 10 ohms per square.

The transparent coating 26 is preferably made of
fiuorine doped tin oxide or ITO or aiternately a series of
coatings with a base coating(s) o suppress coior and
reflection followed by a conduchve transparent ooatlng

3
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media, good resistance to corrosion by the atmosphere,
minimal reflectance, high light transmission, neutral col-
oration and high electrical conductance. Suitable types
cost tranqnarnnt electrode c¢i
strates ar
tured by Libbey (_)wens-Ford of Toledo, Ohio, but other
suitabie coatings are ITO or extremely thin metal layers
which may aiternatively function as the transparent

elecirode.

rosion h\l the materials in the electrochromic

o ¢
D ¢
:i

of low

below apprOXImater 0 ohm

per squar tend to have
low transmission and other attendant shortcomings
including possible haziness, coloration, non-uniformity
of coating thickness and high cost. This makes a low
sheet resistance transparent coating iess practicai for

electrochromic mirrors. To a considerabie extent, it is
possibie 1o make the muitiayer combination refiec-
tor/eiecirode iow in eieciricai resisiance io compensaie
in a synergistic fashion with a transparent eiecirode ihat
is higher in electrlcal resistance so the net result is an

o aniats
TS P esioLlalnu

frmnt tramamavarmt alantvamda Af alhmcd 19 $8 00D Alveaaa mar
UM varispareiit Sistlious Ul abUll 10 WU < Uriniis pei
ariinavra Ar hinkhar wihinh alvas: vamarvliealhy aand vanilia
SYuale U rigiici wiiiuii Srivw idiiiainanly goou icouits
far anand amd nifareihy Af ~alaratianm and Alaariees

Ui SpEtU aiiu uiiiurinily Uil LUIUIaliui aiid Gieaiiiiy.
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electrochromlc mirrors, especually in combination wnth a
low cost high resistance transparent coating,
ferred. Thus, if desired, mirrors embodying the present
invention may use a high electrical conductance multi-

is pre-
IS pre

layer combination .mflnr‘-tnr/elentrode on the third sur-

effective, higt 0 electrochromic mirror. This
svneralstlc structure has the inherent advantage of
reducing doubie images, distortion, and muitipie images
from raindrops, (particuiarly with convex or sphericaily
curved mirrors), whiie providing exceiient speed of

ance,

refieciance change, good high end refieciance, good
uniformity of refiectance change over the area of the
device, neutral color and a low end reflectance,
enough o reiieve sirong giare.

The following are examples of components that
have been found to be sultable for use in rearview mir-

low
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Al amd ammravimmatahy 200 ancctrame Af nlatimi e A
Gl anG appiCXimaiSy cvv angsi'Cins O piatnuim On
al 8omhbhyu 14 Aeomaurfarna of a 0 2 om thick shaat nf
ICC.00MDY 14.40MSUNACE 0T A V.2 CM INICK SNEeTI O
codali f adl
eoca’l H =e
by rot tal
targat: sa
arget =
nr of 2 x
Lty bl
10°° tor ct-
ance fron e

with the platlnum surface in contact with air, measured
according to the procedure of SAE J964, was 71.9 per-
cent and the sheet resistance of the metal layer stack
was 3.2 ohms per square.

This muitiayer combination refiector/eiectrode
coated giass was used as the rear eiement of an eiec-
trochromic mirror device. The front eiement was a sheet
of TEK 20 itranspareni conducior coaied giass of ihe
same size as the rear eiement. The sheet resistance of

the transparent conductor was appro)ﬂmatelv 20 ohms

eiements we

The small gap was plugged with a UV cure adhe-
sive which was cured by exposure to UV light.

SECOHCIS back to 56 percent.

EXAMPLE 2

Other than as specifically mentioned, the conditions
of Exampie 1 were used in this exampie. A muitiiayer
combination refiector/electrode was prepared by
sequenhally depositing approm mately 300 angstroms of
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107 3 torr. The first surface reflectance was 73.3 percent
and the sheet resistance was 0.1 ohms per square.

When an electrochromlc mll’l’Ol‘ device was fabri-

mtiAn  raflantarialan.
AUON reneCidr/eiel
A roflantancn Af E7 0
G renediance O S/.U
of B8 E narcant anmd
Ci C.o paident and
0 narcant reflactance
v pereent renediance
n of 1.2 volt
nov 1.2 VOils.

nllv mentioned, the condition

used in this exa_mnln A multil
reflector/electrode was prepared by
sequentially depositing approximately 600 angstroms of
chromium and approximately 300 angstroms of plati-
num. The base pressure of 2.1 x 10 torr and the argon
pressure of 8 x 102 torr. The first surface refiectance
was 73.8 percent and the sheet resistance was 3.2
ohms per square.

When an eiecirochromic mirror device was fabri-
cated with this muitiiayer combination refiector/eiec-
trode, the device had a hqh end reflectance of 58.0

7

ayel

1

comblnat| on

al
5 27 carnnde wi <
2.7

_.I'

O« v

[SJN9)
i o0

¢
[

the glass was bent The deposntlon was ccompllshed
in a Iarm: in-line spL th:rmn system. The first surface

sysier ST SLI

mbination reflec-

4]

15

20

35

and convex coatﬂ glass recnect_n_/elv The front element
convex mirror glass was also bent such that the tin oxide
coating was on the concave side. Mirror devices were

made by sealing nearly all the way around the perimeter

1Iade Dy seal way

of the nlaq: nmr\n: with an epoxy seal r'nntammn alass

aiass

bead spacers which provided for a
between the TEK 20 transparent, tln oxide electrode
and the muiltilayer combination reflector/electrode. The
spacing between the eiectrode surfaces was filied with a

solution made up of:

dlfluoroborate

0.030 molar 2-(2'-hydroxy-5-methylphenyl)-benzot-
riazole

in a solution of 3 wit% Elvacite™ 2041 polymethyl-
methacryiate resin dissoived in propyiene carbon-
ate.

The smaii gap in the perimeter seai was piugged
with a UV cure adhesive which was cured by exposure
to UV I|qht

v nt. The mirrors changed refiect-
anra frar AR mArean 4 tn 15 marmant raflantanma in sl
alGe 1MOITI 40 Percerii o 1o peirceril rerieciarnce irn 4pout
B ecoarmnrle asmAl ard aveos [ ] o R . 1 £ i .
o SeCornus dra IJIUVIUEU excenent gldl reler wriel

the appropriate reflectance level during

Cvary asnact of Examnle 4 was rane.
CVEery 8Spect Of cxampié & was répeal
n

reflectance from the mulhlayer comblnatlon reflec-
tor/electrode was about 70 percent and the sheet resist-
ance was about 7 ohms per square.

The flat and convex dimmable minor devices pre-

16 cm wide. These were used as the rear elements ot
dimmabie mirrors for the cuiside of an automobiie as
described beiow. As compared to giass coated oniy with
chromium metai, these pieces of the muitilayer combi-
nation refiector/eiecirode coated giass were dramati-
cally easier to clean to a condition in which they
behaved as uniform nlgn quauty eiecirodes without
poorly coioring spots and biemishes in the final eleciro-
chromic d|mmable minor dewces

50

55

An automoblle eqmpped W|th an automatlc mside
electrochromic mirror, one of the above fiat mirrors as
the driver's side outiside mirror and one oi the above
convex mirrors as the passenger side outside mirror
aliowed the automobiie operator to drive at night with
essentially complete protection from glare from the

headiamps of foliowing vehicies.
it has been observed that chromium coatings alone

7
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rhodium alone,

odiur y ck
provide low sheet resistance, but coated over the
above-mentioned base coating(s) such as chromium
results in a rear glass element which

can be v ery costlv at thicknesses that

is easily cleaned
Dly, v lting in a f hed mirror that is
rfect and free of contamin i
darkening defect Chromium or stainiess steel aione
also have the problem that the high end refiectance of
the finished mirror is too iow considering the attendant
losses of light from the transparent coated front sub-
strate and eiectrochromic media. A probiem with stain-
iess ailone and fo a lesser exient chromium aione is
poor eiectricali contact siabiiity to the conventionai
spring clip type buss bars or other elecirical contact
means.

The use of an inert high reflectance coating also
makes attachment of spring clip type buss bars or other
contact attachments more stable and troubie free, since
non-conductive compounds and oxides do not form as
readily under pressure contact areas. The resuit of iow
stabiiity eieciricai coniact is a mirror which ioses iis uni-
formity of coioration and its range and speed of coiora-
tion and clearing over the long life required in the motor

prior

to assembly resul

i@

m O o
Qs
m2 0z

=t
=

= =
%0

8
0

|ncompatlb|llty and field problems if conventlonal reflec-
tive material, such as silver, is on the back side of the
back glass substrate. It is also common practice to
adhesively bond the electrochromic mirror assembly to

adheswes used can also Iead to chemlcal attack and

degradation of the fourth surface refiector. Such prob-
iems are avoided when the refiector is iocated inside the
device, and the heater is adhered direcily to the giass
(fourth surface) of the rear giass eiement or o the iin
oxide coating such as TEK 20 or TEK 15 layer which
may optionaiiy be on the fourth surface.

Heretofore, probiems have been encountered with
a conventlonal S|Iver reflector on the back surface of the
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35
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ment and protected by the rear glass. With the multi-

ment and protected by the rear glass.
layer combination reflector/electrode located inside the
mirror element, the environmental factors are limited to
those that result from contact with the materials of the
electrochromic media and the offset area where electri-

made, whereas with the reflector on the

cal contact i ecto
back of the rear giass surface, a number of other difficuit

environmental factors must be dealt with for the refiector
to survive during the iife of the mirror especiaily on the
exterior of a motor vehicie.

Qngad of rnlnrmﬂ gogd hmh end reflectance (typi-
cally greater than 50% for exterior mirrors and greater
than 60% for interior mwmre\ and low cost - ir mportant
reqwremems for dimmable mirrors, and the above
described construction provides a mirror meeting such
requirements. Thus, it is possible to use comparatively
low cost practical electrode coatings to make a surpris-
ingly high performance mirror. Highly conducting trans-
parent coatings are either nondurabie, iow in

transmissivity and/or very high in cost. For this reason it
is desirabie io use comparativeiy iow cosi durabie trans-
parent coaiings which have ihe inhereni disadvaniage
that their conductance is Iower than that of expenswe
coatings. Metals, on i < .

ewuu::y described. However, the
immable mirror where the electri-

e at the sec-

o~ [ al=Te 1=

uacly naue

multilaver combination
muithayer comoination
ance at the third surface of
al LT Al LT L lTu oul Iawvc vl
d. This intentional mis
G. TNiS iNtentionar mis!

hln\lnr combination reflector/electrode is l\nmnrlcnd of

...... PericeC O

two or more coatings. The first coating on the rear glass
is nrnfnr:uhlv the low cost, hmh conductance base metal

IS pret eial

on the back sunace ot the 1ront element may inciude
one or more coior suppression coatings followed by fiu-
orine doped tin oxide, but it must be understood that any
transparent coating having the required properties
which is substantiaily iower in conductance than the
coatings on the front surface of the rear element would
be suitabie. This concept may be incorporated in boih

inside and outside elecirochromic mirrors which may
mcorporate amblent and glare Ilgh sensors the glare
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trode and reflector such as 45 and 46, respectively,

may be removed, or partially removed in, for example, a

dot pattern, to nnrmrt a v::rcuum fluornqcpnt dr:nla_y

driver of the veh ole. buoh concept is also app |oaole to
a mirror which uses only one videa chip light sensor to
measure both giare and ambient light and which is fur-
ther capabie of determining the direction of giare. An
automatic mirror on the inside of a vehicie can aiso con-
troi one or both outside mirrors as siaves in an auio-
maitic mirror system.

The foregoing also has application in the construc-
tion of elements for mirrors where high maximum
reflectance is desired, and the electrochromic materials
may be solution phase containing liquids, gels, rigid
geis andfor poiymers. it may aiso be a hybrid design
where some or ail of the eiectrochromic materiais are
not in soiution and may be confined on the surfaces of
the eiecirodes, and aiso pariicuiariy appiies io eieciro-
optic mirrors which draw more than 10 miiiiamps in
operation at any point in their process of dimminq
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closer together wrth the

le images and less dis-

B o

tortion in the mirror for the driver. Moreover, when used
as an outside mirror, there are less reflections from rain-

drops and dust on the front surface of the front glass,

in the embodiment of the invention iliustrated in Fig-
ures 1 through 6, the front giass eiement 14 of each out-
side mirror is formed in one coniinuous piece that
inciudes an inboard main body portion 4B that may be
substantially flat with an infinite radius of curvature, or

siightiy curved with a relativeiy iarge radius of curvaiure.
This curvature is generally spherical with a radius of
of 1200 to 3000 mm and more

4]
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d:mhallv less than the radius of cun

body portion 14B. Thus, the aspherical portion 14A con-
tributes a predetermined field of view which, when com-
bined with the field of view of the main body portion 14B,
IS Si rhqtantr::rllv greater than the field of view of the main
n 14B alone. The rear alasg element 18 of
each outside mirror of this embodiment of the invention
is substantially the same size as the main body portion
14B of the front giass element so that the asphericai
portion 14 A proiects lateraily outwardly, i.e., outboard of
both the main body portion 14B and the rear giass eie-
ment 18. Since the aspheric portion 14A of the front
giass element 18 projecis ouiwardiy beyond the adja-

18, the aspnerrc

vature of the main

cent edge of the rear giass eiement 18,
portion 14A of the front giass ei

when the electro- UpIIC inboard pUlIIO'
dims. it should also be understood tha

TTT W

he invention, the rear sur-
Iement 14 of each outside

F

driver of the v niCiE,
although, i f he seal may be pur-
- V3 P Py L Y 7 I~ =]
M e Ul IV!:'I U PIUVIUIE a
~ » tnmd daAara o It
“ 1T HialL uieie I1s
e . As previcus
L7 £ An~l Al A e
[{ie]] 1 CaAull UULOIUT 1w
~n inal anharvinal fAarmad
cal ical, spherical, formed
with multipl rmed of any combina-
+n ar Aacirad ~anficnira_
tic er desired configura
tic cd that the refleclive
1 ca of the agnherical nor-
layer ce of the agpherical por
tion 14A

The above described construction overcomes seri-

ous cost and technical problems which are encountered
when efforts are made to nnrfnr'tlv match two nla:c

lage 10 periecil 1Aa1ICH

shapes of complex curvature. Sin

apes

n t of the n\mrlvmg port n
I|V achleved and serious mismatching, which can cause
doubie imaging, is obviated or at ieast minimized. More-
over, since the aspheric portion 14A of the front eilement
14 projecis ouiwardiy beyond the ouiboard edge of the
rear giass eiement 18, no maiching whaisoever is
required because there is oniy one iayer of giass in the
aspherical portion 14A of eaoh outside mirror

such as chromium or rhodium, is deposited on the rear
surface 36 in the aspherrcal portron 14A of the front
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then there will be a minimum dlscgnhmuiv in the bg\dv nnrimn 14R of the front element 14 will be dimmed
reflected image since the electro-optic media layer is utlllzmg electro-optic principles. This permits protection
very thin (typically 150 microns or less). In that connec- from glare and yet preserves safety, since the aspheric
tion it should be understood that light from reflection in portion 14A is not allowed to dim and the driver can still
the clear state of the electrochromic no_rt;on_ of the 5 see nearby vehicles in ad;a_(:en‘l lanes. Moreover, the
device may 10-20% less than the first surface reflect- unitary front face of the front glass element 14 can still
ance of the layer 22 when measured with the iayer 22 in be easily cieaned and scraped of ice in the winter. in
contact with air. addition, the one-piece face of the front giass eilement is

vess

cosmetically stylish. Also, the lavers of reflective mate-

10 rial can be made so ciose to the same plane that their
n discontinuity wiii not be objectionabie to the driver of the
and rear glass elements and a reflective vehicie. it shouid aiso be understood that for defrosting

layer such as silver on the back of the rear glass ele- purposes, a conventionai heater (not shown) can be uti-
ment. For ma[chmg purposes, itis also possﬂ;)le o pro- lized to cover either the entlre DaCK of eacn outside mir-

of the front

vide a silver reflector on the back surface of the 15 ror assembly inciuding al outboard
aspherical portion 14A of the front glass. In the pre- portion and the automaticaily dimming inboard portion
ferred embodiment of the invention, a layer of chromium of the mirror, or 0n|Y the automatlc dimming portion with

T T Y o~ s (Y T T,
ventual y Spr eadir g hi Qugr h thermal conduc-
L

1
utboaid poition 14A.

or a iayer of rnodium makes up the refiective iayer 38
provided on the back suriace 36 of the asphericai por-

tion i4A of the front glass eiement, iimited to the 20 From the foregoing description, it wiii be appreci-
aspheric area as iiiusiraied in the drawings. For exam- aited that the aspheric ouiboard poriion of the mirror
pie, a rhodium iayer 22 can be used on the front surface provides a greatiy increased fieid of view, thereby viriu-

of the back glass element 18, deposited over a thick ally eliminating blind spots, and mirrors embodying the

T T - R
nro c

way of exam- present invention can replace conv
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pl en-
i dy-
he of
i o e
dilel Qius O1
mi ius of
& ome kb Ha T 1 - Ty ), m oraen s rw o o)
togeine gie iay 30 curvature, [(>e]
A pirnmla lay o VP T E oY - Qintan ~Alriv ~
~ HIIBIB 1 UL, 1 nSs Kiales Jull all
favead far A v~ dm A A irfana D2 T e manmbhavia aans " oA i~
ferred for gj n to the surface 36 in bo aspheric section on or.
arnd 1AD 4~ o 1T ~rAantbime v~ aca Tha ralatihveal el We I~
ailiud 17w v LT 1 1w vualti Iu PI\J\:GQD 1 iciauvo ull W o
irmisa rafla N0 AanA minimi=sa hasa Af a rmranthy A\II'\F\I-\I"AI" A
imize refle 38 and minimize haze of a greatly expanded ne,
When the the outboard portion is 35 since the aspherl ut-
the front si ment 14 then the smoect beoard portion ent
t er S is ical, and anoth acent to
t ugh or'! h icl ir resent
TEK 20 invention It should also be understood that |f desired,
e Libbey Owens-Ford "TEK 15" glass 40 the aspheric portion of the mirror assembly could be
orasi mllar type Iow cost tin oxide coated glass, or it is tinted or provided with less reflective capability than the

possi sible to remove the tin oxide transparent conductive undimmed electro- thlc portlgn of the mirror.
rior to applying the reflector to the area 14A. With reference to FIG. 6, a preferred arrangement

d, the transp
45

18 are displaced in opposite directions, laterally from,
m the Iatter case the reﬂectlve Iaver 38 is aoolled but parailel to, the chamber 13 in order to provide
directly onto the rear surface 36 of eiement 14. This iai- exposed areas on the front and rear giass eiements.
ter configuration of the froni eiement refiecior is espe- 50 Eieciricaiiy conductive spring ciips 42 and 44 are pro-
cially desirabie if the transparent conductive coating has vided which are piaced on the coated giass sheeis o
significant haze. it may aiso be desirabie 1o iower the make eiectricai contact with the exposed areas of ihe
reflectivity at the area 14A to a value as bright as, or electrically conductive layers. Suitable electrical con-
iower than, the refiectance range of the dimming portion ductors (not shown) may be soidered or otherwise con-
by choice of reflector material or iransmission proper- 55 nected to the spring clips 42 and 44 so that desired

ties of the Iayer 26 if present, |n the area 14A voltage may be applled to the device from a suitable

e
(=]
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adapted to snap lnto an outsrde mlrror housmg (not
shown) that may be of any desired configuration includ-
ing with and without a motor pack for remote adjustment
ported on the outside of an automotive vemcle in any
desired or conventional manner, and the inside mirror is
supporied inside the vehicie in any desired or conven-
tionai manner, whereby ihe fieid of view of each mirror
may be adjusted by the driver of ihe vehicie in a conven-
tional manner, as for example, throuqh manual adjust-
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placed behlnd the mirror surface between the srgnal

light source and the reflector. The ambient light sensor

in the automatic interior mirror can be used along with a
conventional contral circuit (not shown) to progressively

o1 shov 10 progressivel

Dehlnd the mirror retlector Iess wsrble cosmetrcally in
the daytime. in this embodiment of the invention, a dich-
roic refiecior in area i4A may be utiiized, aiong with a
fight source that is compatibie with the dichroic refiector,
e.d., a red iight emitting diode, emitting in specific spec-
tral wavelengths of the band pass region of the dichroic

refiector. Another possibiiity for a light source for use

with a dichroic reflector is a neon gas iube, power sup-
plies (not shown) for the light emitting diodes or neon
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nut and life to withstand the automotive environment,

and provided the color is acceptable for an automotive
safety signal. Where a white or broad spectrum light
ce is preferably used, either a tinted lamp enclosure

aly used,

nna_ra_te colored filter bntwnen the light source and

with the Dartlal reflector a[)proach is orange. The most
practicai iow cost light source is of the incandescent
type with possibie variations to inciude halogen, xenon
or other iife-extending, high efficiency technoiogy. it is
desired to produce ithe most iight with the ieast cost
using a practicai, affordabie iight source for which
repiacement buibs are readily availabie for service.
Whatever light source is used, it is preferred to use
either a lamp reflector, lens or both for the purpose of
increasing light output efficiency in the desired direction.
The lamp refiector referred to in this case is distinctiveiy
separate from the mirror refiector on the outboard por-
tion of the partiaily dimming aspheric mirror. As an aiter-
nate approach, ihis signai iighi concept and pariiai
dimming concept can aiso be usefui with a substantiaiiy
uniformly curved mirror such as a convex mirror, where

mlf ror automaucauy almmlng
ion is non-dimmir g"t
o 4
e ou <
it 15 -
airect Ig glll
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the plastic sheet, and that t
a manner to nrn\lidn the greates ol

area with the Iaser cut slot:

front reflector 138

ansoarent metal

a very hldhlv retlectwe but oartrall
coating.

it shouid be undersiood, however, that in this
embodiment of the invention it is not necessary that the
outboard portion of the mirror be aspheric, and that if
desired the outboard portion can be flat or curved

<
o

the condltlon that the refiective coating be substantiaily
tfransmissive thereby aIIowrng Irght from behlnd the mir-

2 = afl
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:rr‘mtnhln mirror reflectance range of about 40% to

60%. Suitable reflectors are rhodrum, coated aluminum,
coated silver, or other suitable different metal. The key
aspedct is that the natural reflectance be high enough to
allow a thin controlled thickness to transr
mately 10 to 30% or greater of the signal light and still
allow approximately 40 to 60% reﬂectance The giass
itself is designated 114 in Figure 7, but clear piastic may

be useful as an aiternate.

anprnyr-

of the vehicle quped WIth utsld
the present invention.

In the embodiment of the invention illustrated in Fig-
ure 7, an optional lens 117 is provided to direct light for
efficiency. A signai light source 119 is provided which
may be in the form of an LED array, a fiament iamp or
iamps, or a gas filied iamp such as neon or xenon, and
a refiecior or refiecior array 121 is provided o direct

iight emanating from the iight source 119 ioward the
lens 117 and/or the louvers 115. If desired, a clear

mirrors embodylng

i A e dA e 4 a4 AL o g
positioned between the louvers 115 and the glass 114.
The lnivare 115 wlild then ha aliiad $a Hhe o hatrata
The iouvers 115 would then be giued to the substirate
with mdhaciva
WILN ddnesive

1 e emeration of 1h TSP ST i

I u perato Il 1 Ll [Le

i~y tha aiceno

L, LT oig>gii

H ha aviandadA

! be extended

to include electro -optic dimming mirrors as shown in

Finuira Q afarring tn Finnira @ an alactra_ontic ageam-

Figure 8. Referring to Figure 8, an electro-optic assem

hlv nanarally dasionated 210 ig nrovided whicl cludag

bly generally designated 210 is provided which includes

a sealed chamber 213 defined by a front glass element
21

4, an edge seal 216, and a rear glass element 218

ng reflective but nnrhnll\l Imhl- transmi

trrcaIIy conducting chromrum and rhodium layers 220
and 222, respectively, on the front face thereof. An elec-

aspectively, race 1r

tro-gphr_ medium 224 ha red electro-optic

surtace ot the rear glass 218, the Iouvered |ayer havrng
an appropriate signai patiern, such as an arrow, which

can be recognized as a turn or other signai, visibie io
vehicies on the side, bui not to the driver of the vehicie
equipped with outside mirrors embodying the invention.
This embodiment of the invention includes an optional

fens 217 io direct light for efficiency. A signai light

source 219 is provided which may be in the form of an
LED array, afrlament Iamp or Iamps or a gas-filled Iamp
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22

louvers 215. If desired,

heater can be positioned between the Iouvers 215 and
the rear glass 218, the louvers being fixed to the heater
sul b<irah= as with an adhesive. Thus, in the operation of

ale, as esive. e operatl

a clear transparent electrode

enermzed the srunal I

e eniy to c_! ers

of ther vehicles, while the electro-optic dimming fea-
tures of the mirrors are visibie ta the driver of the vehicie
equipped with the mirrors embodying the invention.

s the front
ric ! port on thereof
S0 that the entlre mirror lncludlng the aspheric portion
thereof has the reversibly variable transmittance capa-
bilities. Referring to Figure 9, an outside mirror, gener-
ally designated 111, is illustrated which includes a
sealed chamber 113 defined by a front giass eiement
114, an edge seai 116, and a rear giass eiement 118
having refiective and electrically conductive metai iayer
122 and optionaily aiso a metai under coating 120. An

eiectro-optic medium 124 having the desired eiectro-
optic properties fills the chamber 113, and a transparent

O

3
n
4]
'!J

H : i LR H
curvature substantlally less than the radrus of curvature

of the main hr\rlv nnrhnn 114RB, Thne the ncnhnrmnl

portion 114A contrlbutes a predetermlned field of view
which, when combined with the field of view of the main
body portion 114B

of view of the r
glass element 118 of

the invention is substal

lly greater than the field

v the same size as the fron
glass element 114 and includes a main body portion
118B that is substantiaily the same size as the main
body portion 114B of the front giass element. and an
asphericai portion i18A that is substantiaiiy the same
size as the asphericai portion 114A of the front glass
eiement.

In this embodiment of the invention the reflective
surface on the inside of the rear giass 118 is comprised
of a singie metal layer combination refiector/electrode or

a series of coatrngs which may be the same as the mul-

e
n
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trochromic media. The other electrode on the inside sur-
face of the front glass 114 may be the same as the
transparent electrode 26 previously described which
contacts the electrochromic media inside the mirror ele-
ment. The mulhlavnr combination reflector/electrode in
this embodiment of the invention thus functions in the
same manner and obtains the same resuits as the mui-
tiayer combination refiector/electrode  previousiy
described, and the transparent eiecirode on the inside
surface of the front giass 114 aiso functions in the man-
ner and obtains the same resuits as the transparent
electrodes previously described, the difference in this
embodiment of the invention being that the muitiiayer

combination I'eTIeC‘[OI’IeIeC‘[I’OOe ana the transparent

being understood that the seal 116 encompasses the
entire chamber 113 which extends to the left end of the
irror struciure, as il n

Crmdimd
lustrat

P A alactra_~mtiaally Adimamaine avbariar ranrsioar s
s Ml TITuLuWY \JPLI\JﬂIl’ A LIRRIN] Illlu CTAITIHIVI 1Tl vITw 1111
vear f444) $Ar ardanaatiua unl-\:nlne aniA mirror com-
ror {111) for automotive vehicles, said mirror com
prising,
ala
ele
ory i
“r
tion

A, B) of said front element being of curved con-
uration, said front element and said rear element

medium (124) in contact with each ot sald electrl-
caily conductive iayers, said rear eiement inciuding

iight refiecting means (20, 22), said iight refiecting
means of said rear element being effective to refiect
light through said medium and through said front
element when said light reaches said rear element
reflecting means afier passing through said

medium and through said front eilement, and means
for applylng electncal potentlal to sald Iayers of

7041 5N2
791 503
2.
5 3.
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A mirror accordmn to claim 1,

board portion of said front element is of aspheric
configuration.

wherein said out-

[4]
283 >
58
Q

0
pt
=
50~

<

!

<

-

A mirror g_ccordmn to claim 1, 2 or 3, wherein said
light reflecting means (20, 22) of said rear element
is also electrically conductive and located on the
side of said rear element (118) confronting said
front element (114).

A mirror according to ciaim 4, wherein said light
reflecting means of said rear element is formed of

muiitipie iayers of eieciricaiiy conductive maieriai.

A mirror according to claim 5, wherein said light
renec[lng means oi said 2

rer of rhodi

claim 6, wherein said

IIl I.I Ilbl’\l 1ESS II ian Bd.lu

)
3
=2
=
]
=
o
:
&
[
@
1]
g
—h
=2
_‘3

rear element (18) each havnng front and rear sur-
faces and defining a space between said rear sur-

d front surface of

0, said front surf'ace of
sald mboard portion (14B) of Sald front element
having a predetermined radius of curvature, said
front suriace of said outboard poriion (14A) of said
front element being of aspheric configuration.

trlcal Dotentlal thereto

A mirror according to claim 8, wherein said front
surface of said outboard portion (14B) of said front
element has a radius of curvature iess than said

rad|us of curvature of sald front surface of said

wh
w
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wherein said inboard portion (14R: 114R) and said

salid &l poruon { ’ ) anag a

outboard portion (14A; 114A) of said front element
each have a predetermined field of view, the field of
view of the combination of said inboard portion and

said outhoard portion bnmg greater than the field of

outD porio

&)

view of said inboard nortlon alone.

2. A mirror nm‘nrdmn to any of the nravndma claims,

-

-
»

wherein said inboard portion (14B; 114B) and said
outboard portion (14A; 114A) of said front element 15
are formed of one continuous piece of glass.

. A mirror according to any of the preceding ciaims,
wherein said front eiement (14; 114) and said rear
eilement (18; 118) have confronting surface por- 20
tions of curved configuration.

_k_.,

=
C
=
o
=1

3. l‘\ ll]IIIUI d.bbUluIllg lU dlly U‘ Lhe Plebeulllg bld.l”lb,

whereln sald reflectwe surface (20 22;120, 122) on
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Mirror support with divergent reflective area
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Abstract of EP0917987

The mirror holder (1), designed to be mounted in 3
a rear view mirror housing and pivotable by direct -
pressure or remote operation, incorporates a

Also published as:
FR2771362 (A1)

Cited documents:

EP0864465
B} GB2126548
M GB2261861
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i

divergent reflective zone (3) extending to one T i,

side of the main mirror surface (2). The divergent “ [ = == =i

zone is produced by a chrome or varnish
reflective coating applied directly to the mirror
holder itself, and it can be a flat or curved
spherical or aspherical surface. The mirror can
also be equipped with a de-icer.
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(54) Porte-miroir comportant une zone réfléchissante divergente

57 La présente invention concerne un porte-miroir
(1) destiné a étre monté dans un boitier de rétroviseur
extérieur par l'intermédiaire d'un dispositif de montage
pivotable & commande directe par appui sur le miroir (2)
équipant ledit porte-miroir (1) ou & commande a distan-
ce au moyen d'un dispositif & actionnement manuel cu
motorisé.

Porte-miroir caractérisé en ce qu'il comporte une
zone réfléchissante (3) divergente par rapport au miroir

(2). s'étendant latéralement en prolongement de la sur-
face de réception du miroir (2), en position de service
du rétroviseur, et dont le revétement réfléchissant est
une couche réfléchissante chromée ou vernie appliquée
directement sur la matiére du porte-miroir (1) formant
ladite zone réfléchissante (3).

L'invention est plus particulierement applicable
dans le domaine de la réalisation de dispositifs de ré-
trovision pour véhicules automobiles.

]
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Description

[0001] La présente invention concerne le domaine
des véhicules automobiles, en particulier de leurs ac-
cessoires, et nolamment leurs moyens de rétrovision et
a pour objet un porte-miroir comportant une zone réflé-
chissante divergente.

[0002] Actuellement, pour permettre aux automobilis-
tes de surveiller la circulation a I'arriére et sur les cttés
de leur véhicule, en particulier lors des manoeuvres de
dépassement ou garage, les véhicules automobiles
sont généralement équipés d'un rétroviseur intérieur
central et de deux rétroviseurs extérieurs fixés chacun
sur une portiére avant.

[0003] Ainsi, le miroir intérieur central permet essen-
tiellement la surveillance de la zone située a I'arriére du
véhicule, notamment pour apprécier I'approche ou I'éloi-
gnement d'autres véhicules, alors que les rétroviseurs
extérieurs latéraux sont destinés a permettre le contréle
des zones latérales dudit véhicule, immédiatement lors
des manoeuvres de dépassement ou de changement
de file, ainsi que pour les manoeuvres de stationne-
ment.

[0004] Un tel montage des rétroviseurs est générale-
ment satisfaisant, en permettant, par installation d'un
miroir central intérieur panoramique et de miroirs exté-
rieurs orientables a distance, la couverture d'un vaste
champ de vision latéral et arriére.

[0005] Cependant, du fait méme de la disposition des
rétroviseurs, il subsiste des zones périphériques du vé-
hicule qui restent invisibles au conducteur et qui sont
appelées angles morts. Ces angles morts obligent le
conducteur a tourner plus ou moins la téte pendant les
manoeuvres de dépassement de maniére a s'assurer
qu'aucun véhicule n'effectue de manoeuvre dans l'es-
pace constituant l'angle mort, ce qui pourrait étre dan-
gereux et entrainer éventuellement une collision, risque
augmenté par le fait que pendant cette vérification la
surveillance vers l'avant du véhicule n'est plus assurée.
[0006] Pour obvier a ces inconvénients, il a été pro-
posé des rétroviseurs extérieurs présentant des
moyens destinés a supprimer plus ou moins I'angle mort
de chaque rétroviseur extérieur. A cet effet, le miroir de
rétroviseur peut, soit &tre muni d'un élément rapporté
réfléchissant plan ou courbe, en saillie par rapport & Iui,
soit étre sous forme d'un miroir sphérique ou asphéri-
que.

[0007] Les miroirs comportant deux éléments réflé-
chissants sont généralement formés par un élément de
plus grande surface destiné a la vue arriére latérale et
par un élément de plus petite surface servant a couvrir
partiellement I'angle mort correspondant.

[0008] De tels miroirs de rétroviseur extérieur néces-
sitent, cependant, des investissements de fabrication
importants, du fait que chaque modéle de rétroviseur,
pour tenir compte des normes en matiére de surface de
vision latérale arriére minimale, sera équipé de miroirs
différents.
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[0009] Les miroirs sphériques ou asphériques sont
réalisés a partir d'une ébauche plane, par déformation
a chaud sur un gabarit. De tels miroirs nécessitent des
colts de fabrication importants entrainant des prix de
revient élevés des rétroviseurs obtenus. En outre, ces
miroirs ne permettent pas I'obtention d'une image non
déformée.

[0010] On connait, par ailleurs, par GB-A-2 126 548,
un rétroviseur extérieur comportant un premier miroir
plan et un second miroir convexe contigu au premier,
ces miroirs étant montés sur un porte miroir commun et
déterminant une surface réfléchissante continue.
[0011] Deméme, le document GB-A-2261861 apour
objet un rétroviseur extérieur comportant deux miroirs
adjacents formant une surface réfléchissante convexe.
Ces deux miroirs peuvent étre, soit adjacents, soit d'un
seul tenant et reliés par une partie incurvée

[0012] Les miroirs ainsi réalisés présentent, cepen-
dant, tous I'inconvénient de ne pas étre adaptés a une
mise en oeuvre sur des modeéles de rétroviseurs diffé-
rents, de sorte que chaque modéle nécessite, au moins
pour la partie de miroir destinée a couvrir partiellement
I'angle mort, un miroir spécifique, ce qui entraine des
frais de fabrication correspondants.

[0013] La présente invention a pour but de pallier les
inconvénients des rétroviseurs extérieurs connus en
proposant un porte-miroir permettant, tout en mainte-
nant un confort de vision optimal, d'améliorer sensible-
ment le champ de vision vers l'arriére, ce a un faible prix
de revient.

[0014] A cet effet, l'invention a pour objet un parle-
miroir, destiné a étre monté dans un boftier de rétrovi-
seur extérieur par l'intermédiaire d'un dispositif de mon-
tage pivotable a commande directe par appui sur le mi-
roir équipant ledit porte-miroir ou a commande a distan-
ce au moyen d'un dispositif & actionnement manuel ou
motorisé, caractérisé en ce qu'il comporte une zone ré-
fléchissante divergente par rapport au miroir, s'étendant
latéralement en prolongement de la surface de récep-
tion du miroir, en position de service du rétroviseur, et
dont le revétement réfléchissant est une couche réflé-
chissante chromée ou vernie appliquée directement sur
la matiére du porte-miroir formant ladite zone réfléchis-
sante.

[0015] L'invention sera mieux comprise, grace a la
description ci-aprés, qui se rapporte & un mode de réa-
lisation préféré, donné a titre d'exemple non limitatif, et
expliqué avec référence au dessin schématique an-
nexé, dont la figure unique est une vue en élévation et
en coupe du porte-miroir conforme a l'invention.
[0016] Lafigure unigue du dessin annexé représente
un porte-miroir 1 destiné a étre monté dans un boitier
de rétroviseur extérieur par l'intermédiaire d'un dispositif
de montage pivotable & commande directe par appui sur
le miroir 2 équipant ledit porte-miroir 1 ou a commande
adistance au moyen d'un dispositif a actionnement ma-
nuel ou motorisé.

[0017] Conformément a l'invention, le porte-miroir 1
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comporte une zone réfléchissante 3 divergente par rap-
port au miroir 2, s'étendant en prolongement de la sur-
face de réception du miroir 2, de préférence latérale-
ment par rapport cette surface, en position de service
du rétroviseur, et dont le revétement réfléchissant est
avantageusement une couche réfléchissante chromée
ou vernie appliguée directement sur la matiére du porte-
miroir 1 formant ladite zone réfléchissante 3.

[0018] Ainsi, le rétroviseur extérieur munid'un tel por-
te-miroir 1 permet une vision habituelle de la partie ar-
riére latérale correspondante du véhicule et une détec-
tion complémentaire dans l'espace correspondant a
I'angle mort du miroir 2, grce a la zone réfléchissante
3. La disposition de la zone réfléchissante divergente 3
est particulierement avantageuse, du fait qu'elle permet
un prolongement naturel du miroir 2 par la zone réflé-
chissante divergente 3 et donc un réglage simultané de
cette derniére avec ledit miroir 2.

[0019] La zone réfléchissante divergente 3 peut se
présenter, soit sous forme d'une surface plane, soit sous
forme d'une surface sphérique ou asphérique. Dans le
premier cas, l'image réfléchie par la zone 3 sera une
image comparable & celle réfléchie par le miroir 2, tandis
que dans le deuxiéme cas, celte image sera plus ou
moins déformée du fait de la convexité de la surface.
[0020] Le miroir 2 peut étre un miroir en verre ou en
matiére synthétique muni ou non d'un dispositif de dé-
givrage et collé sur le porte-miroir 1. Dans le mode de
réalisation représenté au dessin annexsé, la surface de
réception du miroir 2 est une surface plane, cependant,
cette surface pourrait également se présenter comme
une surface convexe destinée a la réception d'un miroir
2 asphérique ou sphérique. Dans un tel cas, la réalisa-
tion du miroir 2 en matiére synthétique pourrait permet-
tre une conformation directe a la convexité du support
ou porte-miroir 1, lors de son montage sur ce dernier
par collage, ce qui entrainerait un colt de fabrication
réduit en conséquence.

[0021] Conformément & une autre caractéristique de
I'invention, non représentée au dessin annexé, la zone
réfléchissante divergente 3 peut avantageusement étre
pourvue, sous sa surface de réception du revétement
réfléchissant, d'une plaquette de dégivrage. Une telle
plaquette de dégivrage peut étre intégrée directement
dans la matiére constitutive du porte-miroir 1 lors du
moulage de ce dernier, par surmoulage, et présenter
des moyens de branchement électrique débouchant
derrigre ledit porte-miroir 1 et coopérant avec des
moyens correspondants prévus dans le boftier du rétro-
viseur.

[0022] Ainsi, I'ensemble du miroir de rétroviseur a sur-
faces réfléchissantes multiples peut étre maintenu dans
un état de réflexion parfait permettant au conducteur du
véhicule ainsi équipé de toujours disposer d'un angle de
vision latéral arriére maximal.

[0023] Grace a l'invention, il est possible de réaliser
un porte-miroir, permettant, du fait de la prévision d'une
zone réfléchissante divergente, I'obtention d'un champ
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de vision latéral arriére considérablement élargi, de sor-
te que le conducteur du véhicule ainsi équipé peut voir
simultanément une image normale du champ latéral ar-
riére et une image partielle de l'espace se trouvant dans
I'angle mort correspondant. Cette deuxiéme image se-
ra, selon le cas, avec ou sans déformation, suivant que
la zone réfléchissante sera convexe, c'est-a-dire sphé-
rique ou asphérique, ou plane.

[0024] Enoutre, I'invention permet une création de ré-
troviseurs plus étendue, du fait qu'elle rend parfaitement
envisageable 'utilisation d'un méme miroir plan sur des
modeles de porte-miroirs différents dans leur forme et
dans leurs dimensions, le miroir plan pouvant trés bien
étre intégré avec une dimension figée sur des porte-mi-
roirs, dont la surface de la zone réfléchissante divergen-
te est variable d'un modale de rétroviseur & un autre.
[0025] Le porte-miroir ainsi obtenu est d'un prix de re-
vient relativement faible comparativement a celui de
porte-miroirs et de miroirs permettant une rétrovision la-
térale optimisée et sa mise en oeuvre, ainsi que son ré-
glage sont particuliérement simples.

[0026] Laprésenteinvention est plus particulierement
applicable dans le domaine de la réalisation de dispo-
sitifs de rétrovision pour véhicules automobiles.

[0027] Bien entendu, 'invention n'est pas limitée au
mode de réalisation décrit et représenté au dessin an-
nexé. Des modifications restent possibles. notamment
du point de vue de la constitution des divers éléments
ou par substitution d'équivalents technigues, sans sortir
pour autant du domaine de protection de l'invention.

Revendications

1. Porte-miroir (1), destiné & étre monté dans un boi-
tier de rétroviseur extérieur par l'intermédiaire d'un
dispositif de montage pivotable a commande direc-
te par appui sur le miroir (2) équipant ledit porte-
miroir (1) ou & commande a distance au moyen d'un
dispositif a actionnement manuel ou motorisé, ca-
ractérisé en ce qu'il comporte une zone réfléchis-
sante (3) divergente par rapport au miroir (2),
s'étendant latéralement en prolongement de la sur-
face de réception du miroir (2), en position de ser-
vice du rétroviseur, et dont le revétement réfléchis-
sant est une couche réfléchissante chromée ou ver-
nie appliquée directement sur la matiere du porte-
miroir (1) formant ladite zone réfléchissante (3).

2. Porte-miroir, suivant la revendication 1, caractérisé
en ce que la zone réfléchissante divergente (3) se
présente sous forme d'une surface plane.

3. Porte-miroir, suivant la revendication 1, caractérisé
en ce que la zone réfléchissante divergente (3) se
présente sous forme d'une surface sphérique ou
asphérigue.
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Porte-miroir, suivant la revendication 1, caractérisé
en ce que le miroir en verre ou en matiere synthé-
tique formant la zone réfléchissante divergente (3)
est pourvue sur sa face arriere d'une plaguette de
dégivrage.
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&) Electrochramic device.

@ The present invention relates to an electrochromic device which comprises a first electrode layer, an
intermediate layer including an electrochromic layer, a second electrode layer; said first electrode layer, said
intermediate layer and said second elecirode layer being laminated in succession, and an electrode member
connected to one of said first and second electrode layers and extending in a predetermined direction
perpendicular to the direction of lamination of said first electrode layer, said intermediate layer and said second

- elecirode layer.

The resistance Ri, Rz respectwely of said first and second electrode layers and the internal resistance Rs of -
- said intermediate layer satisfy the predetermmed condition.
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Electrochromic Device

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an electrochromic device capable of uniform coloring.

Related Background E

A phenomenon of reversible coloration by reversible electrolytic oxidation or reduction under voltage
application is called electrochromism.

Various attempts have been made, since more than 20 years ago, to prepare electrochromic devices
(ECD) utilizing an electrochromic material showing such electrochromic phenomenon and capable of

. coloration and color erasure by voltage application, and fo ufilize such ECD for a light control device such

as an anti-glare mirror, or a 7-segment numeric display unit.

For example, the U.S. Patent No. 3,829,196 discloses a fotally solid-state ECD composed of a
transparent electrode film (cathode), a tungsten trioxide film, an insulating film for example of silicon
dioxide, and an electrode film (anode) laminated in succession on a glass substrate. '

The tungsten trioxide (WQs3) film is colored blue when a voitage is applied to said ECD, and returns to
the coloriess state when an inverse voltage is applied. The mechanism of the coloration and color erasure is
not fully clarified, but it is estimated that the coloration and color erasure of W03 is governed by a small
amount of water present in the WOz film and the insulating film (jon conductive layer).

The reaction formulae are estimated as follows:

HeO = H' + OH-

(WO; film: cathode) WOz + nH” + ne~ = H,WOs
colorless, transparent colored
(insulating film: anode) OH™ — £H,0 + 102t + Ze™

Also there is already known an ECD composed of an electrochromic layer capable of coloration by
reduction (for example WQs3), an ion conductive layer, and a layer capable of reversible electrolytic
oxidation (for example iridium oxide or iridium hydroxide) laminated in succession between an upper
electrode and a lower electrode for applying a pre-determined voltage:

At least one of the elecirode layers direcily or indirectly sandwiching the electrochromic layer has to be

transparent in order to show the coloration and coior erasure to the exterior, and both electrode layers have

to be transparent in case of a transmissive ECD.

It is already known that a transparent electrode can be prepared for example from SnOz, In20z ITO
-(SnO2 - 203 mixture) or ZnO, but these materials are of relatively low transparency and have to be made

thin. Because of this fact, and also because of other reasons, the ECD is usually formed on a substrate
such as a glass plate or a plastic plate.

Also for certain applications, a sealing substrate, for protecting the device, is posltloned oppos:te to the
“substrate of the device, and the device is sealed for example with epoxy resin.

However, the conventional ECD'S have been' associated with a drawback that the coloration is very slow
and is not uniform, and said uneven coloration has been particularly marked in a large-sized ECD. '

SUMMARY OF THE INVENTION

The object of the present invention is to prov;de an ECD capable of showing uniform coloration even in
a large size. N

The above-mentioned object can be attained, according to the present invention, by a certain
relationship of the resistances of the intermediate layer including the electrochromic layer, and the upper
and lower electrodes sandwiching said intermediate layer.
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BRIEF DESCRIPTION Q_ﬁﬂ DRAWINGS

Fig. 1is a schematic view showing the current flow in an ECD , for explaining the principle of the

present invention;
Fig. 2 is a schematic view showing the current flow in an ECD embodying the present invention;
Fig. 3 is a schematic cross-sectional view of an ECD embodying the present invention; and
Fig. 4 is a plan view of an ECD for explaining the definition of conditions of the present invention. -

DESCRIPTION OF THE PREFEREED EMBODIMENTS

In the following there will be explained the ptinciple of the present invention.
At first explained is the relationship of the resistances of the intermediate layer, including the
electrochromic layer, and the upper and lower electrodes sandwiching said intermediate layer. in a

conventional ECD.
In the conventional ECD, the resnstance R of the upper electrode layer, the resistance Rz of the lower
electrode layer and the internal resistance R of the intermediate layer sandwiched between said electrode

layers satisfy following relation (1):

(1)
100

The resistance Ri or Rz of the upper or lower electrode is measured in a direction substantially
perpendicular to the extending. direction of a connection electrode provided in at least one of said upper
and lower electrodes, and the resistance R of the intermediate layer is measured in the direction of
thickness thereof.

The resistances Rs, Rz and Rs are defined as follows:

p1°S

. 3743 (4)
3 S
whersin:
p1: resistivity of upper electrode layer:
pa: resistivity of lower electrode layer:
pa: ion resistivity of intermediate layer;
ds: thickness of upper electrode layer;
da: thickness of lower electrode layer;
d3: thickness of intermediate layer;
t: shortest length, in the extending direction of connection electrode, of the upper or lower electrode layer
not connected to said connection electrode, the connection electrode and the mtermedlate layer; and
S : superposed area of the upper electrode layer, the intermediate layer and the lower electrode layer, when
seen from the direction of lamination thereof.

It is also assumed that the: reSIStance of the connection electrode Is approximately zero, which means
following conditions:
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wherein '
ps : resistivity of connection electrode, and
da: thickness of connection electrode.

.Fig. 1 schematically shows the state of flow of current | when a voitage is applied to an ECD of the
above-explained resistance relationship. Since the vertical resistance of the intermediate layer is smaller
than the horizontal resistance of the upper electrode layer, most of the current | flows into the intermediate
layer from an end of the upper electrode fayer close to the connection elecirode. Consequently, in a portion.
of the ECD close to the connection electrode, the aforementioned reaction proceeds to 'show faster and
denser coloration, but in the central portion and in & portion opposite to said connection electrode, the
coloration is much slower and paler due to-much lower current density.

This phenomenon results in uneven coloration, which is more marked in the large-sized ECD.

Also the erasure of coloration proceeds unevenly for the same reason, though the extent of unevenness
is less marked than in the coloration.
~ According to the present invention, the aforementioned object is attained, in an electrochromic device
composed of a laminate structure at least of an upper electrode, an electrochromic Hfayer, and a lower
electrode, by selecting the resistances Ry, Rz of the upper and lower electrodes and the internai resistance
Ra of the electrochromic device so as to satisfy relations: R1 < Rs (5) and
Rz < Ra (6).

In the following there will be explained the principle of the present invention. -

Fig. 2 shows the state of filow of the current | in the ECD of the present invention, when a voltage is
applied across the upper electrode layer (positive side) and the lower elsctrode layer (negative side).

According to the present invention, since the resistances of two electrode layers and the internal
resistance of the intermediate layer are so selected as to satisfy the above-mentioned relations:

Ri < Rg (5) and

Rz <Rs (6),

the current supplied from the connsction electrode of the upper electrode layer (in the structure shown in
Fig. 2), at first flows sufficiently in the upper elecirode layer without voltage siope therein, and uniformly
flows into the intermediate layer toward the lower electrode layer. Consequently the voltage across the
upper and lower electrode layers is substantially constant in any part of the electrode layers in the
horizontal direction.

For promdtlng the coloration and erasure of coloration the following condition:

R,+R
1 2<R

—T10 ° 3 . (7)

is experimentally found preferable
For achieving more uniform coloration, Rs should be made as Iarge as possible in comparison with- R+
and Rz, and experrmentally preferred is a condition:
(R+ + Rz2) < R (8),
or more particularly‘
4R + Rz) <R3 9).
In the present invention, the relationship of magmtude of the resistances Ri, Rz of the electrode layers

‘is not important. If both-layers are transparent electrodes, the resistance of the uppermost electrode layer

tends to become larger, in practical film formation, than that of the electrode layer formed directly on the
substrate.

The laminate structure of the ECD of the present mventron is only required to have an upper electrode
layer, an electrochromic layer and a lower electrode layer and there. may be employed, for example, a
structure smploying a liquid electrochromic layer, an intermediate layer containing liquid electrolyte, a
structure employing an organic slectrochromic material or a structure utilizing metal jons such as lithium
ions instead protons. However there is preferred a totally solid thin film structure composed of four layers
such as electrode layer/slectrochromic layeriion conductive layer/electrode layer or five layers such as
electrode layer/reduction colonng electrochromic layer/lon conductive layer/reversible electrolytlc oxidation
layer/electrode layer. -
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\

The transparent electrode can be formed, for example, of SnQa, In203, or ITO. Such electrode layer
can be generally formed by a vacuum thin film deposition technology such as vacuum evaporation, ion
plating or sputtering.

The reduction coloring electrochromic layer can be generally composed of W03 or MoOs.

The ion conductive layer can be composed,- for example, of silicon oxide, tantalum oxide, titanium
oxide, aluminum oxide, niobium oxide, zirconium oxide, hafnium oxide, lanthanum oxide or magnesium
fluoride. The thin film of such materials is insulating to electrons depending on the method of fllm
preparation, but is conductive to protons (H and hydroxy! ions (OH™).

The coloring and color erasing reactions of the electrochromic layer requnre cations, so that H™ ions or
Li* ions have to be incorporated in.the electrochromic or other layer. The H" ions need not necessarily be
present fr0m§the beginning but can be generated under the voltage application, and water may be added
instead of H ions. The amount of water can be very small, and the coloring and color erasing reactions
may take place even by the moisture spontaneously entering from the air.

It is possible to place either of the electrochromic layer and the ion conductive layer above the other.
Furthermore there may be provided a reversible electrolytic oxidation layer (eventually constituting an
oxidation coloring electrochromic layer) or a catalytic layer in opposed relation to the electrochromic layer
across the ion conductive layer.

Such layer may be composed, for example, of oxide or hydroxide of iridium, nickel, chromium,
vanadium, rutenium or rhodium. Such materials may be dispersed in the ion conductive layer or in the
transparent electrode, or may be used for dispensing the material of said layers. The opaque electrode
layer may also serve as a reflective layer, and can be composed of a metal such as gold, silver, aluminum,
chromium, tin, zinc, nickel, rutenium, rhodium or stainless steel.

The upper and lower electrode layers have to be connected to external wirings for charge {current)
supply. However, in the use of a fransparent electrode which is higher in resistance than the external
wirings, a connection electrode of low resistance is superposed, in an area as large as possible, with (in
contact with) the transparent electrode. Normally, the connection electrode of low resistance. is formed as a
belt in the peripheral area of the transparent electrode layer. Said electrode of low resistance can be
composed of the materials for the above-mentioned opaque slectrode layer, for example aluminum.

In the use of opaque electrode which is generally of low resistance, a part of said electrode can be

used as the connection electrode.

Fig. 3 is a schematic cross-sectional view .of an embodiment of the ECD of the present invention,
wherein z-direction corresponds to the direction of thickness of the ECD.

At first on the entire surface of a rectangular or parallelogram glass substrate 10 (25 x 15 cm; area S =
375 cm?; length £ of connection electrodes for the upper and lower electrode layers = 25 cm) there was
formed an ITO electrode layer of a thickness dz = 2 x 10~ cm (resistivity p» = 2 x 10~* 0 cm).

Then said ITO electrode layer was split into two portions, at an end part thereof by forming a narrow
groove with etching or laser beam cutting, thereby forming a connection part 7 for the upper electrode, and
a lower electrode layer 2.

Said connection part 7 and lower slectrode layer 2 may be formed directly by masked evaporatlon of
ITO.

On said.lower electrode layer 2, there. were formed. in succession, & reversible aiectroiync oxidation
layer 5 consisting of a mixture of iridiumn oxide and tin oxide, an ion conductivé fayer consisting of tantalum
oxide, and a reduction coloring electrochromic layer -3 consisting of tungsten oxide.’

The intermediate layer,.consisting of the above-mentioned three layers 3, 4 and 5, has a thlckness da
= 1,5 x 10™* cm, and an ion resistivity p3 = 2 x 108 2*cm.

On the electrochromic layer 3, there . was formed, by evaporation, an ITO electrode layer of a thickness
di = 2 x 1075 cm (resistivity p1 = 4 x 107 Q°cm) as an upper electrode layer 1. Said ITO layer was
formed so as to contact, at an end thereof, with the connection part 7 formed on the substrate 10.

The resistivity and ion resistivity .of the layers can be varied by suitably seiecting the canditions of film
formation, such as Ar/Oq ratio. degree of vacuum, fllm formlng rate, substrate temperature, high- frequency
power applied etc. :

The resistances R1, Rz and Rs of the layers are calculated as follows:
piidy =200
pa/dz = 10 Q
pa'ds = 3 x 10* Qem?

= 25¢cm, S = 375 cm?
Consequently: -
Ri = p1°Sidi82 = 12 Q
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Re =p2*S/da12 =46 2
Rs = pa*da/S = 80 @
Thus the condition 4 (R1 + Rz) < Ry < 5(R: + Rz) is satisfied.

Then external wirings 11a, 11b were connected, by soldering or with conductive adhesive, to two

phosphor bronze clips of square-C section of a length of 25 cm (connection electrodes)-8a, 8b, which were
then mountsd on end portions of the substrate 10 in such a manner that the clip 8a is in contact with the
connection part 7 of the upper electrode while the clip 8b is in contact with a part of the lower electrode
layer 2. In this case, the clips 8a, 8b constituting the connection electrodes are regarded as substantially
zero resistance (constant potential in any part).

The shape and dimension of said clips 8a, 8b are so selected as to be capable of défining the position

- of a sealing substrate 6 to be explained later and masking the non display portion in the peripheral part of
- the ECD.

Finally a sealing glass substrate 6, coated with epoxy sealing resin, was superposed on an area
between the clips 8a, 8b and the sealing resin was hardened to complete the ECD of the present
embodiment. A colaring voltage (+3 V) was applied, by a power source 12, across the upper and lower
electrode fayers 1, 2 of thus prepared ECD, whereby the ECD showed rapid and uniform coloration over the
entire surface, reducing the transmittance of the light of 633 nm to 10 % after 20 seconds.

The transmittance remained in this state for a while even after the termination of voltage application,
and was elevated to 70 % after application or an erasing voltage (-3 V) for 20 seconds.

For referecne, another ECD of same dimensions and thicknesses was prepared with modified resistivity
pt. pz and ion resistivity ps of the layers. Resistances were Ry = 122 ,R; =60 ,and Rz = 0.15 2, so
that:

In the same test as in the foregoing embodiment, this ECD showed uneven coloration and color
erasure. -

Now reference is made to Fig. 4 for explaining the definition of S and L .

Fig. 4 is a plan view of a part of the ECD shown in Fig. 3, seen along Z-axis from above the upper
electrode layer 1. For explaining the definition of S and ¢ , the structure shown in Fig. 4 is partly different
from what is shown in Fig. 3. ‘

S corresponds to the superposed area, when seen along z-axis, of the upper electrode 1, the

- intermediate layers 3, 4,5 and the lower electrode 2. in the structure shown in Fig. 4, the area 21 of the

lower electrode 2 is smallest among these. Consequently the area S corresponds to the area 21 of the
lower electrode 2. On the other hand, if the area of the intermediate layers 3, 4, § is smallest among the
upper eléctrode 1, said intermediate layers 3, 4, 5 and the lower eléctrode 2, the area S corresponds fo the
area of said intermediate fayers. In Fig. 4, an area 22 indicates the remaining part of the lower electrode 2,
excluding the area 21.

t corresponds to the length L1 of the connection electrode 7 in the x-dlrectxon in Fig. 4, but it
corvesponds to the length 13 of the lower electrode 2 in the x-direction if it is shorter than said length 2:.
Also £ corresponds to the length 12 of the intermediate layers 3, 4, 5 if it shorter than the !ength £1 of the
connection efectrode 7 and the length £z of the lower electrode 2.

‘In the structures shown in” Figs. 3 and 4, the upper electrode 1 is provided with the connection

electrode 7 but the lower sléctrode 2 is not provided with the connection electrode, because the lower -

electrode 2 is compased of a material same as that of the connection electrode 7 and s in itself suitable as
the connection electrade. If the material of the lower elecirode 2 is not suitable as the connection electrode
2, a connection electrode has to be connected also to the lower electrode 2. In such case L3 is the length,
in x-direction of the connection electrode.connected to the lower electrode 2. '

Claims
1. An elsctrochromic device comprising:

a first electrode layer;
an intermediate layer including an electrochromic layer;
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a second electrode layer; said first electrode layer, said intermediate layer and said second electrode layer
being laminated in succession; and

an electrode member connected to one of said first.-and sscond electrode layers and extending in a
predetermined direction perpendicular to the direction of lamination of said first electrode layer, said
intermediate layer and said second electrode layer;

wherein the resistances Ry, Ra respectively of said first and second electrode layers and the internal
resistance Rz of said intermediate layer satisfy foliowing condition:

C R1+R2<R

10 3

said resistances Ry, Rz and Rs being defined as follows:

wherein
p1 : resistivity of upper electrode layer:

_ pz : resistivity of lower electrode layer:

ps : ion resistivity of intermediate layer:
dy: thickness of upper electrode layer:
dz: thickness of lower electrode layer;
d3: thickness of intermediate layer;

1: shortest length, in the extending direction of connectron electrode among the upper or lower electrode

layer not connected to said connection electrode, the connection electrode and the intermediate layer; and
S : superposed afea of the upper electrode layer, the intermediate layer and the lower electrode layer, when
seen from the direction of lamination thereof.

2. An electrochromic device according to claim 1, wherein the resrstances R: and Rz respectively of
said first and second electrode layers and the internal resistance Rs of the second electrode layer satisfy
following condition: o
(R1 + Rz) < Ra.

3. An electrochromic device according to claim 2, wherein the resistances R1 and Flz respectnvely of

_said -first and second electrode layers and the internal resistance Rs of said intermediate Iayer satisfy

following condition:
4(Rs + Rz) <Ras,

4. An electrochromic device according to claim 3, further comprising means for applying a voitage
between an -electrode provided in said first electrode layer and an electrode provided in said second
electrode layer.

5. An electrochromic device compnsmg
a first electrode layer;
an intermediate layer including an electrochromic layer;

a second electrode layer; said first electrode layer, said intermediate layer and said second electrode layer
being laminated in succession; and
an electrode member connected to one of sald first and second electrode layers and extending in a

7
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predetermined direction intersecting to the direction of lamination of said first electrode layer, said

_intermediate layer and said second electrode layer;

wherein the resistances R1 and Rz respectively -of said first and second electrode layers and the internal
resistance R of said intermediate layers satisfy following conditions:

R; < Rz and

R: < R3

said resistances Ri, Rz and Rz bsing defmed as follows:

P1vs
Rl ) d 22
1
P 2°S
Sc Iy
P d2 -
‘B 93 .d3
37 S
wherein )
p1: resistivity of upper electrode layer;

p2: resistivity of lower electrode layer:

pa: ion resistivity of intermediate layer;

ds: thickness of upper elecirode layer;

da: thickness of lower electrode layer; -
ds: thickness of intermediate layer;

- £: shortest length, in said predetermined direction, among the first or second electrode layer not connected

to the electrode member, the electrode member and the intermediate layer; and S: superposed area of the
upper electrode layer, the intermediate layer and the lower elecirode layer, when seen from the direction of
lamination thereof.

6. An electrachromic device compnsung an electrochromic layer disposed between first and second

electrode layers which are coupled, respectively, to first and second electrical connection. means, the
resistivities of the layers being such that current flowing between the first and second connection means is
distributed substantially uniformly over the area of the elctrochromic tayer.
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The present invention relates to an electrochromic device which comprises a first
electrode layer, an intermediate layer including an electrochromic layer, a second
electrode layer; said first electrode layer, said intermediate layer and said second
ele 109a ctrode layer being laminated in succession, and an electrode member
connected to one of said first and second electrode layers and extending in a
predetermined direction perpendicular to the direction of lamination of said first
electrode layer, said intermediate layer and said second electrode layer. The
resistance R1, R2 respectively of said first and second electrode layers and the
inteénal resistance R3 of said intermediate layer satisfy the predetermine

condition. ‘
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low in electrical sheet resistance per unit area, and a
transparent elecirode that is higher in electrical sheet
resistance per unit area than the multilayer combination
reflector/electrode whereby such components operate
in a synergistic fashion resulting in an electro-optic mir-

ror having improved speed of reflectance change,
improved high end reflectance, good uniformity of
reflectance change across the surface area of the mir-
ror, neutral colour and continuously variable reflectance,
and a low end reflectance low enough fo relieve strong
glare.
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Description

BRIEF SUMMARY OF THE INVENTION

This invention relates to rearview mirrors for motor
vehicles and, more particularly, to improved interior
and/or exterior rearview mirrors for motor vehicles.

Heretofore, various automatic rearview mirrors for
motor vehicles have been devised which automatically
change from the full reflectance mode (day) to the par-
tial reflectance mode (night) for glare protection pur-
poses from light emanating from the headlights of
vehicles approaching from the rear. The electrochromic
mirrors disclosed in U.S. Patent No. 4,902,108, issued
February 20, 1990, for Single-Compartment, Self-Eras-
ing, Solution-Phase Electrochromic Devices, Solutions
for Use Therein, and Uses Thereof; U.S. Patent No.
4,917,477, issued April 17, 1990, for Automatic Rear-
view Mirror System for Automotive Vehicles; U.S. Patent
No. 5,128,799, issued July 7, 1992, for Variable Reflect-
ance Motor Vehicle Mirror; U.S. Patent No. 5,202,787,
issued April 13, 1993, for Electro-Optic Device; U.S.
Patent No. 5,280,380, issued January 18, 1994, for UV-
Stabilized Compositions and Methods; and U.S. Patent
No. 5,282,077, issued January 25, 1994, for Variable
Reflectance Mirror, each of which patents is assigned to
the assignee of the present invention and the disclo-
sures of each of which are hereby incorporated herein
by reference, are typical of modern day automatic rear-
view mirrors for motor vehicles. Such electrochromic
mirrors may be utilized in a fully integrated inside/out-
side rearview mirror system or as an inside or an out-
side rearview mirror system. In general, in automatic
rearview mirrors of the types disclosed in U.S. Patent
Nos. 4,902,108; 4,917,477, 5128,799; 5,202,787,
5,280,380 and 5,282,077, both the inside and the out-
side rearview mirrors are comprised of a relatively thin
electro-optic medium sandwiched and sealed between
two glass elements. In most cases, when the electro-
optic medium is electrically energized, it darkens and
begins to absorb light, and the higher the voltage, the
darker the mirror becomes. When the electrical voltage
is decreased to zero or removed, the mirror returns to its
clear state. Also, in general, the electro-optic medium
sandwiched and sealed between the two glass ele-
ments is preferably comprised of solutions of electro-
chromic compounds which function as the media of
variable transmittance in the mirrors, although it should
be understood that other electro-optic media may be uti-
lized, including an approach wherein a tungsten oxide
electrochromic layer is coated on one electrode with a
solution containing at least another compound to pro-
vide counter electrode reaction. When operated auto-
matically, the rearview mirrors of the indicated character
generally incorporate light-sensing electronic circuitry
which is effective to change the mirrors to the dimmed
reflectance modes when glare is detected, the sand-
wiched electro-optic medium being activated and the
mirror being dimmed in proportion to the amount of
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glare that is detected. As glare subsides, the mirror
automatically returns to its normal high reflectance state
without any action being required on the part of the
driver of the vehicle. The electro-optic medium is dis-
posed in a sealed chamber defined by a transparent
front glass element, a peripheral edge seal, and a rear
mirror element having a reflective layer, the electro-optic
medium filling the chamber. Conductive layers are pro-
vided on the inside of the front and rear glass elements,
the conductive layer on the front glass element being
transparent while the conductive layer on the rear glass
element may be either transparent or opaque, i.e., the
conductive layer on the rear glass element may also
function as the reflective layer for the rear glass ele-
ment, and the conductive layers on both the front glass
element and the rear glass element are connected to
electronic circuitry which is effective to electrically ener-
gize the electro-optic medium to switch the mirror to
nighttime, decreased reflectance modes when glare is
detected and thereafter allow the mirror to return to the
daytime, high reflectance mode when the glare sub-
sides as described in detail in the aforementioned U.S.
Patents. For clarity of description of such a structure,
the front surface of the front glass element is sometimes
referred to hereinafter as the first surface, and the inside
surface of the front glass element is sometimes referred
to as the second surface. The inside surface of the rear
glass element is sometimes referred to as the third sur-
face, and the back surface of the rear glass element is
sometimes referred to as the fourth surface.

In accordance with one aspect of the present inven-
tion, a reflective layer is provided on the inside (third
surface) of the back glass of a dimming portion of the
rearview mirror, which layer is comprised of a series of
coatings, hereafter called the muliilayer combination
reflector/electrode, which also forms an integral elec-
trode in contact with the electrochromic media. The
other electrode on the inside (second) surface of the
front glass is a transparent electrode which also con-
tacts the electrochromic media inside the mirror ele-
ment. The series of coatings of the reflector/electrode is
comprised of at least a base coating which bonds to the
glass surface tenaciously and resists the corrosive
action of the materials in the electrochromic media, and
a reflective over coating which directly contacts the
electrochromic media and which is chosen primarily for
its high reflectance, stable behavior as an electrode,
resistance to corrosion by the materials of the electro-
chromic media, resistance to atmospheric corrosion,
resistance to electrical contact corrosion, the ability to
adhere to the base coating, and ease of cleaning to an
uncontaminated, high quality electrode surface. The
series of coatings of the multilayer combination reflec-
tor/electrode has one or more base coatings and one or
more high reflectance over coatings.

In accordance with the present invention, the trans-
parent coating is preferably fluorine doped tin oxide, tin
doped indium oxide (ITO) or a series of metal oxide
coatings with base coatings to suppress color and
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reflection followed by an electrically conductive, trans-
parent coating which contacts the electrochromic media
directly. Where a series of transparent coatings is used,
the materials are chosen for good bonding, resistance
to corrosion by the materials of the electrochromic
media, resistance to corrosion by the atmosphere, min-
imal reflectance, high light transmission, neutral colora-
tion and high electrical conductance. Alsc in
accordance with the present invention, to a considera-
ble extent, it is possible to make the reflective electrode
very high in electrical conductance to compensate in a
synergistic fashion with a transparent electrode that is
lower in electrical conductance so the net result is an
electrochromic mirror which darkens and clears accept-
ably fast and uniformly with excellent optical properties.

This synergistic structure is applicable for both
inside and outside rearview mirrors for motor vehicles.
When the multilayer combination reflector/electrode is
used in any mirror, it has the inherent advantage of
reducing double images, distortion, and multiple images
from raindrops, dust, efc., while providing excellent
speed of reflectance change, good high end reflect-
ance, good uniformity of reflectance change across the
surface area of the mirror, neutral color, continually var-
iable reflectance and a low end reflectance low enough
to relieve strong glare. The reduction in double images
and distortion is particularly useful in the case of dim-
mable convex mirrors which use glass that is bent but
may have slight variations in radius of curvature or slight
ripple or warp that result in slight imperfections in
matching two pieces of bent glass required to make a
convex, solution based electrochromic mirror.

The present invention can overcome disadvantages
in prior rearview mirrors of the indicated character and
provide an improved, robust, low cost dimmable rear-
view mirror for motor vehicles, which mirror is capable of
operating in harsh environments over wide variations in
temperature, humidity, vibration, atmospheric corrosion,
salt spray, electronic disturbances, and sand and grit
abrasion,and which is resistant to damage from vehicle
crashes and owner abuse.

The present invention can also provide an improved
dimmable rearview mirror which increases the safety of
night driving.

The present invention can further provide an
improved electro-optic, dimmable rearview mirror for
motor vehicles, which mirror is relatively economical to
manufacture and assemble, durable, efficient and relia-
ble in operation.

The present invention can still further provide an
improved dimmabile rearview mirror for motor vehicles
wherein excellent speed of reflectance change, good
high end reflectance, good uniformity of reflectance
change across the surface area of the mirror, neutral
colour, continually variable reflectance and good low
end reflectance are obtained.

The above features and advantages of the present
invention will be further described hereinafter with refer-
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ence to the following description of exemplary embodi-
ments, and the accompanying drawings, in which:-

Figure 1 is a front elevational view schematically
illustrating an inside/outside rearview mirror system
for motor vehicles, the system including a dimmable
inside rearview mirror together with two dimmable
outside rearview mirrors all of which embody the
present invention and all of which are adapted to be
installed on a motor vehicle in a conventional man-
ner whereby the mirrors face the rear of the vehicle
and can be viewed by the driver of the vehicle to
provide a rearward view to the driver;

FIG. 2 is an enlarged simplified sectional view of
the inside rearview mirror illustrated in FIG. 1, taken
on the line 2-2 thereof;

FIG. 3 is an exploded view of the left electro-optic,
dimmable outside rearview mirror illustrated in FIG.
1

FIG. 4 is a front elevational view of the mirror illus-
trated in FIG. 3;

FIG. 5 is a simplified top plan view of the mirror
illustrated in FIG. 4; and

FIG. 6 is a simplified side elevational view of the
right side of the mirror as viewed in FIG. 4, showing

the electro-optic structure.

DETAILED DESCRIPTION

In general, in inside and outside rearview mirrors
embodying the present invention, the rearview mirror
assembly is comprised of a relatively thin layer of an
electro-optic medium sealed between two glass ele-
ments. When the electro-optic medium is electrically
energized, it darkens and begins to absorb light, and the
higher the voltage, the darker the mirror becomes.
When the electrical voltage is decreased to zero or is
removed, the electro-optic medium returns to its clear
state. Rearview mirrors embodying the present inven-
tion may, for example, incorporate light-sensing elec-
tronic circuitry of the type illustrated and described in
the aforementioned U.S. Patent No. 4,917,477. Also,
the components of mirrors embodying the present
invention may be of the types disclosed in the aforemen-
tioned U.S. Patent Nos. 4,902,108; 5,128,799;
5,202,787; 5,280,380 and 5,282,077. It should be
understood, however, that other types of electronic cir-
cuitry and other types of electro-optic media and other
components may be utilized in mirrors embodying the
present invention.

Referring to the drawings, an electro-optic
inside/outside mirror assembly, generally designated 9,
embodying the present invention is depicted in FIGS. 1
through 6. Since some of the layers of each of the mir-
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rors in the assembly 9 are very thin, the scale has been
distorted for pictorial clarity. As shown in the drawings,
the mirror assembly 9 includes an inside mirror 10 and
outside mirrors 11 and 12. For clarity, in the drawings,
like numbers identify components of the inside and out-
side mirrors which may be slightly different in configura-
tion but which function in substantially the same manner
and obtain the same results as similarly numbered com-
ponents. For example, the shape of the front glass ele-
ment of the left outside mirror is the reverse of the shape
of the right outside mirror, and the front glass element of
the inside mirror is generally longer and narrower than
the front glass elements of the outside mirrors. Each of
the mirrors 10, 11 and 12 includes a sealed chamber
13, defined by a front glass element 14, an edge seal
16, and a rear glass element 18, having reflective and
electrically conductive metal layers 20 and 22, respec-
tively. An electro-optic medium 24 having the desired
electro-optic properties fills the chamber 13, and a
transparent electrically conductive layer such as a fluo-
rine-doped tin oxide conductive layer 26 is carried by
the front element 14. The electrically conductive layers
are connected to an electrical circuit as will be
described hereinafter in greater detail. If desired, a color
suppression coating or coatings, such as 28, may be
disposed between the conductive layer 26 and the adja-
cent rear surface of the front element 14. Light rays
enter through the front glass element 14, the color sup-
pression coating(s) 28, the transparent conductive layer
26 and the electro-optic medium 24 before being
reflected from the electrically conductive and reflective
layer 22 (or layers 20 and 22 if layer 22 is extremely thin)
provided on the rear glass element 18. The reflected
rays exit by the same general path traversed in the
reverse direction. In electrochromic media both the
entering rays and the reflected rays are attenuated in
proportion to the degree to which the electro-optic
medium 24 is light-absorbing while in other electro-optic
media the light rays may, in some cases, only be atten-
uated in one direction. When the electro-optic medium
24 is electrochromic and highly light absorbing, the
intensity of the exiting rays is diminished, the dim image
remaining mainly being from light rays which are
reflected off of the front surface of the front glass ele-
ment 14 and the interface between the front glass ele-
ment 14 and the coatings 28 and/or 26. Thus, the basic
structural elements of the electro-optic portion of each
of the mirrors includes two electrode-bearing sides or
walls 14 and 18, a spacing or separating seal 16, which
spaces apart and holds the walls in substantially paral-
lel relationship in an assembled device, and which sur-
rounds a volume which in an assembled device is
defined by the inside surfaces of electrode layers on the
electrode-bearing walls as well as the circumferential
inside walls 30 of the sealing member 16. The volume of
the chamber 13 is preferably filled through a sealable fill
port 32 with any of the electro-optic media disclosed in
this or the aforementioned patents which have reversi-
bly variable transmittance in the operation of the device,
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the media in the chamber 13 being in contact with both
electrode layers 22 and 26 during operation of the mir-
ror. It will be understood that the electro-optic medium
for achieving variable reflectance could be other solu-
tion-phase electrochromics, solid electrochromics, a
combination of the two in the form of a hybrid, or any of
the above in a polymerized matrix. A liquid crystal, dipo-
lar suspension or other electro-optic medium could also
be utilized in mirrors embodying the present invention.

In accordance with the present invention, the reflec-
tive surface on the inside of the rear glass 18 is com-
prised of a series of coatings, hereinafter termed the
multilayer combination reflector/electrode, which serves
as a mirror reflectance layer and also forms an integral
electrode in contact with the electrochromic media. The
other electrode on the inside surface of the front glass
14 is the transparent electrode 26 which also contacts
the electrochromic media inside the mirror element. The
series of multilayer combination reflector/electrode
coatings is comprised first of a base coating which
bonds to the glass surface tenaciously and resists the
corrosive action of the materials in the electrochromic
media. The base coating is preferably chromium, but
alternatively may be stainless steel, nickel-chromium,
titanium, gold, silver, or any material or series of coat-
ings which accomplish the objectives above stated. The
thickness of the base coating is typically 100 to 1500
angstroms and is more typically 200 to 800 angstroms.
The final reflective coating which directly contacts the
electrochromic media is chosen primarily for its high
reflectance, resistance to attack by the electrochromic
media, resistance to atmospheric corrosion, resistance
to electrical contact corrosion, and the ability to adhere
to the base coating. The preferred material for the
reflective coating is rhodium which has excellent hard-
ness, excellent reflectance and excellent conductance,
but it should be understood that it is alternatively possi-
ble to choose from a group of metals and their alloys
such as, but not limited to, platinum, ruthenium, iridium
and stainless steel or multiple layers including combina-
tions thereof. The thickness of the reflective over coat-
ing is typically 100 to 1000 angstroms and is more
typically 100 to 600 angstroms. The series of coatings
of this multilayer combination reflector/electrode has
one or more base coating(s) which generally provide
high conductance and one or more over coatings which
provide additional conductance and high reflectance.
By way of example the sheet resistance of the multilayer
combination reflector/electrode may be approximately 1
to 10 ohms per square.

The transparent coating 26 is preferably made of
fluorine doped tin oxide or ITO or alternately a series of
coatings with a base coating(s) to suppress color and
reflection followed by a conductive transparent coating
which contacts the electrochromic media directly.
Where a series of fransparent coatings is used, the
materials are chosen for good bonding, good resistance
to corrosion by the materials in the electrochromic
media, good resistance to corrosion by the atmosphere,
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minimal reflectance, high light fransmission, neutral col-
oration and high electrical conductance. Types of low
cost transparent electrode substirates include "TEK 20"
or "TEK 15" coated glass manufactured by Libbey
Owens-Ford of Toledo, Ohio, but other suitable coatings
are ITO or extremely thin metal layers which may alter-
natively function as the transparent electrode of the
invention.

Transparent electrode materials are inherently lim-
ited in the balance of properties and cost. Low sheet
resistance transparent coatings with a sheet resistance
below approximately 10 ohms per square tend to have
low transmission and other attendant shoricomings
including possible haziness, coloration, non-uniformity
of coating thickness and high cost. This makes a low
sheet resistance transparent coating less practical for
electrochromic mirrors. To a considerable extent, it is
possible to make the multilayer combination reflec-
tor/electrode low in electrical resistance to compensate
in a synergistic fashion with a transparent electrode that
is higher in electrical resistance so the net result is an
electrochromic mirror which darkens and clears accept-
ably fast and uniformly over its surface area, with excel-
lent optical properties.

To demonstrate the surprising nature of the syn-
ergy, electrochromic mirrors have been constructed with
a multilayer combination reflector/electrode of about 3
and of about 7 ohms per square sheet resistance with a
front transparent electrode of about 18 to 22 ohms per
square or higher which show remarkably good results
for speed and uniformity of coloration and clearing.
Electrochromic mirrors with reflectors on the front sur-
face of the rear element have been previously
described, but the use of multilayer coatings that com-
bine to provide high reflectance, good adhesion to
glass, low sheet resistance, and ease of cleaning for
electrochromic mirrors, especially in combination with a
low cost high sheet resistance transparent coating, is a
major improvement. Thus the present invention pro-
vides a synergistic mismatch using a high electrical
conductance multilayer combination reflector/electrode
on the third surface with a lower electrical conductance
transparent front electrode on the second surface to
achieve a cost effective, high performance, electrochro-
mic mirror. This concept is also applicable to any tech-
nology where the electrical current requirement of the
electro-optic medium sandwiched between two coated
glass substrates is comparatively high or where the
area is comparatively large. This new synergistic struc-
ture is equally applicable to dimmable inside rearview
mirrors for motor vehicles. When used in any mirror, it
has the inherent advantage of reducing double images,
distortion, and multiple images from raindrops, (particu-
larly with convex or spherically curved mirrors), while
providing excellent speed of reflectance change, good
high end reflectance, good uniformity of reflectance
change over the area of the device, neutral color and a
low end reflectance, low enough to relieve strong glare.
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The invention is illustrated in more detail in the fol-
lowing examples:

EXAMPLE 1

A multilayer combination reflector/electrode was
prepared by sequentially depositing approximately 300
angstroms of titanium, approximately 200 angstroms of
gold and approximately 200 angstroms of platinum on
the 6.6 cm by 14.4 cm surface of a 0.2 cm thick sheet of
soda lime float glass. The deposition was accomplished
by rotating the glass sheet past three separate metal
targets in a magnetron sputtering system with a base
pressure of a 3 x 10°® torr and an argon pressure of 2 x
103 torr. The first surface, CIE curve white light reflect-
ance from the multilayer combination reflector/electrode
with the platinum surface in contact with air, measured
according to the procedure of SAE J964, was 71.9 per-
cent and the sheet resistance of the metal layer stack
was 3.2 chms per square.

This multilayer combination reflector/electrode
coated glass was used as the rear element of an elec-
trochromic mirror device. The front element was a sheet
of TEK 20 transparent conductor coated glass of the
same size as the rear element. The sheet resistance of
the transparent conductor was agpproximately 20 ohms
per square. The two elements were bonded together by
an epoxy perimeter seal with the transparent conductor
electrode and multilayer combination reflector/electrode
offset from, substantially parallel to and facing each
other as shown in Figure 2. The spacing between the
electrodes was about 0.014 cm. The device was vac-
uum filled through a small gap left in the perimeter seal
with a solution made up of:

0.034 molar 5,10-dihydro-5,10-dimethylphena-
zine

0.034 molar 1,1'-di{phenyl propyl}-4,4'-bipyridin-
ium difluoroborate

0.5 molar ethyl-2-cyano-3,3-diphenylacrylate

in a solution of 3 wt% Elvacite™ 2041 polymeth-
yimethacrylate resin dissolved in propylene carbonate.

The small gap was plugged with a UV cure adhe-
sive which was cured by exposure to UV light.

The reflectance of the device, (measured as before
for the rear element), with no voltage applied was 56
percent and with 1.2 volts applied the reflectance
decreased over a period of 5 seconds to 10 percent and
within 10 seconds to 7.5 percent. On short circuiting the
device, the reflectance increased over a period of 15
seconds back to 56 percent.

EXAMPLE 2

Other than as specifically mentioned, the conditions
of Example 1 were used in this example. A multilayer
combination reflector/electrode was prepared by
sequentially depositing approximately 300 angstroms of
chromium, approximately 500 angstroms of silver and
approximately 300 angstroms of platinum at a base
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pressure of 3.7 x 10 torr and an argon pressure of 8 x
10°® forr. The first surface reflectance was 73.3 percent
and the sheet resistance was 0.1 ohms per square.

When an electrochromic mirror device was fabri-
cated with this muiltilayer combination reflector/elec-
trode, the device had a high end reflectance of 57.0
percent, a low end reflectance of 6.5 percent and
changed from 57.0 percent to 10.0 percent reflectance
in 2.0 seconds with the application of 1.2 volts.

EXAMPLE 3

Other than as specifically mentioned, the conditions
of Example 1 were used in this example. A multilayer
combination reflector/electrode was prepared by
sequentially depositing approximately 600 angstroms of
chromium and approximately 300 angstroms of plati-
num. The base pressure of 2.1 x 1078 torr and the argon
pressure of 8 x 107 torr. The first surface reflectance
was 73.8 percent and the sheet resistance was 3.2
ohms per square.

When an electrochromic mirror device was fabri-
cated with this multilayer combination reflector/elec-
trode, the device had a high end reflectance of 58.0
percent, a low end reflectance of 7.0 percent and
changed from 58.0 percent to 10.0 percent reflectance
in 2.7 seconds with the application of 1.2 volts.

EXAMPLE 4

A multilayer combination reflector/felectrode was
prepared by the sequential deposition of approximately
600 angstroms of chromium and approximately 100
angstroms of 316 stainless steel on the 19 cm by 66 cm
surface of a 0.2 cm thick sheet of flat soda lime float
glass and on the convex side of a 22 cm diameter circle
of glass which had been press bent to a uniform spher-
ical curvature with a radius of curvature of 140 cm. The
glass which was bent was TEK 20 tin oxide coated glass
manufactured by Libbey Owens-Ford of Toledo, Ohio,
and the tin oxide coating was on the concave side after
the glass was bent. The deposition was accomplished
in a large in-line sputtering system. The first surface
reflectance from the multilayer combination reflec-
tor/electrode coatings was about 58 percent and the
sheet resistance was about 7 ohms per square.

The flat and the bent glass sheets were cut into mir-
ror shapes which were approximately 10 cm high and
16 cm wide. These were used as the rear elements of
dimmable mirrors for the outside of an automobile as
described below. As compared to glass coated only with
chromium metal, these pieces of multilayer combination
reflector/electrode coated glass were dramatically eas-
ier to clean to a condition in which they behaved as uni-
form high quality electrodes without poorly coloring
spots and blemishes in the final electrochromic dimma-
ble mirror devices.

The flat and convex pieces of multilayer combina-
tion reflector/electrode coated glass were matched with
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10

mirror-shaped pieces of TEK 20 coated pieces of flat
and convex coated glass respectively. The front element
convex mirror glass was also bent such that the tin oxide
coating was on the concave side. Mirror devices were
made by sealing nearly all the way around the perimeter
of the glass pieces with an epoxy seal containing glass
bead spacers which provided for a 0.015 cm spacing
between the TEK 20 transparent, tin oxide electrode
and the multilayer combination reflector/electrode. The
spacing between the electrode surfaces was filled with a
solution made up of:

0.028 molar 5,10-dihydro-5,10-dimethylphena-
zine

0.034 molar 1,1'-di{phenylpropyl)-4,4'-bipyridin-
ium difluoroborate

0.030 molar 2-(2"-hydroxy-5-methylphenyl)-ben-
zotriazole

in a solution of 3 wi% Elvacite™ 2041 polymeth-
ylmethacrylate resin

dissolved in propylene carbonate.

The small gap in the perimeter seal was plugged
with a UV cure adhesive which was cured by exposure
to UV light.

The high end reflectance of the mirrors was approx-
imately 45 percent and the low end reflectance was
approximately 7 percent. The mirrors changed reflect-
ance from 45 percent to 15 percent reflectance in about
5 seconds and provided excellent glare relief when
dimmed to the appropriate reflectance level during
nighttime driving.

EXAMPLE 5

Every aspect of Example 4 was repeated with the
exception that the multilayer combination reflector/elec-
trode was prepared by the sequential deposition of
approximately 400 angstroms of chromium and approx-
imately 200 angstroms of rhodium. The first surface
reflectance from the multilayer combination reflec-
tor/electrode was about 70 percent and the sheet resist-
ance was about 7 ohms per square.

The flat and convex dimmable mirror devices pre-
pared with this multilayer combination reflector/elec-
trode according to the procedure of Example 4 had a
high end reflectance of about 55 percent and a low end
reflectance of about 7 percent with a speed of reflect-
ance change similar to the mirrors of Example 4.

With such a construction in which there is a trans-
parent tin oxide conductive coating on the second sur-
face of the front convex element and a transparent tin
oxide conductive coating 48 on the fourth surface of the
rear convex element, the tin oxide coatings assist in the
bending operation because the front and rear glass ele-
ments and their associated tin oxide coatings have the
same heating and cooling characteristics during the
bending operation thereby effecting a close match in the
curvature of the front and rear elements as compared
with trying to match the bending of tin oxide coated
glass with that of uncoated glass. Moreover, with a mul-
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tilayer combination reflector/electrode on the third sur-
face of either a flat or a convex rear element, the tin
oxide coating 48 on the fourth surface of either a flat or
a convex rear element may be utilized as a heater. Inthe
alternative, a conventional heater 50 may be bonded
directly to the tin oxide coating 48 on the fourth surface
of the rear glass element.

An automobile equipped with an automatic inside
electrochromic mirror, one of the above flat mirrors as
the driver's side outside mirror and one of the above
convex mirrors as the passenger side outside mirror
allowed the automobile operator to drive at night with
essentially complete protection from glare from the
headlamps of following vehicles.

It has been observed that chromium coatings alone
can be difficult to clean during assembly of the entire
mirror, resulting in a finished mirror that may exhibit con-
tamination spots and areas of slower darkening and
clearing. The use of a high reflectance material, such as
rhodium alone, can be very costly at thicknesses that
provide low sheet resistance, but coated over the
above-mentioned base coating(s) such as chromium
results in a rear glass element which is easily cleaned
prior to assembly, resulting in a finished mirror that is
more optically perfect and free of contamination and
darkening defects. Chromium or stainless steel alone
also have the problem that the high end reflectance of
the finished mirror is low considering the attendant
losses of light from the transparent coated front sub-
strate and electrochromic media. A problem with stain-
less alone and to a lesser extent chromium alone is
poor electrical contact stability to the conventional
spring clip type buss bars or other electrical contact
means.

The use of an inert high reflectance coating also
makes attachment of spring clip type buss bars or other
contact attachments more stable and trouble free, since
non-conductive compounds and oxides do not form as
readily under pressure contact areas. The result of low
stability electrical contact is a mirror which loses its uni-
formity, coloration and clearing speed over the long life
required in the motor vehicle industry.

The present invention thus provides a robust, low
cost, dimmabile rearview mirror for automotive vehicles,
which mirror is capable of operating in harsh environ-
ments over wide variations in temperature, humidity,
vibration, atmospheric corrosion, salt spray, electronic
disturbances and sand and grit abrasion, and which mir-
ror is resistant to damage from vehicle crashes and
owner abuse. An additional benefit from sealing the
main area of the mirror reflector inside the dimmable
mirror element is long life of the reflector in the motor
vehicle environment.

It is common with outside dimmable mirrors to
adhere a resistance heater to the reflective structure at
the back of the rear glass substrate. This heater and its
associated adhesive can cause incompatibility and field
problems if conventional reflective material, such as sil-
ver, is on the back side of the back glass substrate. Itis
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also common practice to adhesively bond the electro-
chromic mirror assembly to a plastic backing plate often
called the glass case. Normal temperature variations
experienced by this assembly can cause large forces to
be exerted on a reflector structure on the back or fourth
surface due to the thermal expansion mismatch of the
materials involved. The adhesives used can also lead to
chemical attack and degradation of a fourth surface
reflector. Such problems are avoided by the present
invention when the reflector is located inside the device,
and the heater is adhered directly o the glass (fourth
surface) of the rear glass element or to the tin oxide
coating of the TEK 20 layer which may optionally be on
the fourth surface.

Heretofore, problems have been encountered with
a conventional silver reflector on the back surface of the
rear glass, such problems being known as silver spoil-
age and silver lift, and are avoided with the multilayer
combination reflector/electrode located inside the mirror
element and protected by the rear glass. With the multi-
layer combination reflector/electrode inside the mirror
element, the environmental factors are limited to those
that result from contact with the materials of the electro-
chromic media and the offset area where electrical con-
tact is made, whereas with the reflector on the back of
the rear glass surface, a number of other difficult envi-
ronmental factors must be dealt with for the reflector to
survive during the life of the mirror especially on the
exterior of a motor vehicle.

Speed of coloring, good high end reflectance (typi-
cally greater than 50% for exterior mirrors and greater
than 60% for interior mirrors) and low cost are important
requirements for dimmable mirrors, and the present
invention provides a mirror meeting such requirements.
The present invention also makes it possible to use
comparatively low cost practical electrode coatings to
make a surprisingly high performance mirror. Highly
conducting transparent coatings are either nondurable,
low in transmissivity and/or very high in cost. For this
reason it is desirable to use comparatively low cost
durable transparent coatings which have the inherent
disadvantage that their conductance is lower than that
of expensive coatings. Metals, on the other hand, have
high conductance which can provide great advantage
when used in accordance with the present invention.
Electrochromic mirrors with reflector/electrodes involv-
ing a single metal layer on the front surface of the rear
element have been previously described. However, the
concept of creating a dimmable mirror where the electri-
cal conductance of the transparent electrode at the
back surface of the front element is purposely made
much lower than the multilayer combination reflec-
tor/electrode conductance at the front surface of the
rear element provides a major improvement. This inten-
tional mismatch of conductance in a symbiotic relation-
ship using practical low cost coatings provides a
breakthrough of significant commercial potential. In
accordance with the present invention the conductance
of the transparent electrode is substantially lower than
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that of the multilayer combination reflector/electrode,
and the multilayer combination reflector/electrode is
comprised of two or more coatings. The first coating on
the rear glass is preferably the low cost, high conduct-
ance base metal such as chromium. The final coating
on the multilayer combination reflector/electrode is the
thin, high reflectance metal such as rhodium for the pur-
pose of providing high reflectance and high stability in
use as an electrode for the electrochromic device. The
coating(s) on the back surface of the front element may
include one or more color suppression coatings fol-
lowed by fluorine doped tin oxide, but it must be under-
stood that any transparent coating having the required
properties which is substantially lower in conductance
than the coatings on the front surface of the rear ele-
ment would be suitable. The invention may be incorpo-
rated in both inside and outside electrochromic mirrors
which may incorporate ambient and glare light sensors,
the glare light sensor being positioned either behind the
mirror glass and looking through a section of the mirror
with the reflective material removed or partially
removed, or the glare light sensor can be positioned
outside the reflective surfaces. In the alternative, areas
of the electrode and reflector, such as 45 and 46,
respectively, may be removed, or partially removed in,
for example, a dot pattern, to permit a vacuum fluores-
cent display, such as a compass or clock, to show
through to the driver of the vehicle. The present inven-
tion is also applicable to a mirror which uses only one
video chip light sensor to measure both glare and ambi-
ent light and which is further capable of determining the
direction of glare. An automatic mirror on the inside of a
vehicle, constructed according to this invention, can
also control one or both outside mirrors as slaves in an
automatic mirror system.

The present invention also has application in the
construction of elements for mirrors where high maxi-
mum reflectance is desired, and the electrochromic
materials may be solution phase containing liquids,
gels, rigid gels and/or polymers. It may also be a hybrid
design where some or all of the electrochromic materi-
als are not in solution and may be confined on the sur-
faces of the electrodes. The present invention also
particularly applies to electro-optic mirrors which draw
more than 10 milliamps in operation at any point in their
process of dimming.

The invention is particularly effective when used
with selected low cost transparent coatings, as for
example, "TEK 20", marketed by Libbey Owens-Ford
Co. of Toledo, Ohio. The benefits over the most com-
monly used automatic mirrors in use today are as fol-
lows: mirrors embodying the present invention change
reflectance faster, have a clearer image, have better col-
oration of image in the nondimmed state, eliminate the
need and inconvenience of putting silver reflective coat-
ings on the back surface of the rear glass, have fewer
handling steps thereby creating fewer chances for
scratching in the glass during processing and providing
a final product with better optical quality, and having
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fewer surfaces through which the light must travel, and
the first surface and third surface reflections are closer
together with the result that there are less multiple
images and less distortion in the mirror for the driver.
Moreover, when used as an outside mirror, there are
less reflections from raindrops and dust on the front sur-
face of the front glass, and the reflector at the front sur-
face of the rear glass element is protected from aging,
exposure to airborne contaminants and physical abuse
that often affect reflectors placed at the back surface of
the rear glass element.

With reference to Figures 2 and 6, a preferred
arrangement for connecting the electronic conductive
layers to a power source is illustrated. In this arrange-
ment, the two electrode-bearing front and rear glass
elements 14 and 18 are displaced in opposite direc-
tions, laterally from, but parallel to, the chamber 13 in
order to provide exposed areas on the front and rear
glass elements. Electrically conductive spring clips 42
and 44 are provided which are placed on the coated
glass sheets to make electrical contact with the
exposed areas of the electrically conductive layers. Suit-
able electrical conductors (not shown) may be soldered
or otherwise connected to the spring clips 42 and 44 so
that desired voltage may be applied to the device froma
suitable power source. It is preferred but not essential
that the multilayer combination reflector/electrode func-
tion and be maintained as the cathode in the circuitry.

Rearview mirrors embodying the present invention
preferably include a bezel 34 which extends around the
entire periphery of the assembly. The bezel 34 conceals
and protects the spring clips 42 and 44 and the periph-
eral edge portions of both of the front and the rear ele-
ments 14 and 18. By way of example, the bezel 34 may
be of the type disclosed in the co-pending Continuation
Application of William L. Tonar, Serial No. 08/142,875,
filed October 29, 1993, which is a continuation of Appli-
cation Serial No. 07/907,055, filed July 1, 1992, both of
which applications are assigned to the assignee of the
present invention and both of which applications are
hereby incorporated herein by reference. The assembly
may also include a conventional heater and a plastic
mirror back or glass case which is adapted to snap into
an outside mirror housing (not shown) that may be of
any desired configuration, the outside mirror housing
being supported on the outside of an automotive vehicle
in any desired or conventional manner, and the inside
mirror being supported inside the vehicle in any desired
or conventional manner, whereby the field of view of
each mirror may be adjusted by the driver of the vehicle
in a conventional manner, as for example, through man-
ual adjustment or by mechanical or electrical means of
the types conventionally provided on modern day auto-
mobiles.

While preferred embodiments of the invention have
been illustrated and described, it will be understood that
various changes and modifications may be made with-
out departing from the scope of the invention which is
defined by the appended claims.
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Claims 8. A mirror according to claim 7, wherein said layer of
thodium is on the side of said layer of chromium
1. An electro-optically dimming rearview mirror for confronting said front element.

motor vehicles, said mirror comprising, in combina-
tion, front and rear spaced elements, said front ele-
ment and said rear element defining a chamber
therebetween, said front element being franspar-
ent, the side of said front element confronting said
rear element including transparent electrically con-
ductive means, including combined electrically con-
ductive light reflecting means, said chamber
containing an electro-optic reversible variable trans-
mittance medium in contact with said transparent
electrically conductive material on said front ele-
ment and said combined electrically conductive
light reflecting means on said rear element, said
combined electrically conductive light reflecting
means on said rear element being effective to
reflect light through said medium and through said
front element when said light reaches said com-
bined electrically conductive light reflecting means
after passing through said medium and through
said front element, said combined electrically con-
ductive light reflecting means on said rear element
having a lower electrical resistance per unit area
than said transparent electrically conductive means
on said front element.

A mirror according to claim 1, wherein said trans-
parent electrically conductive means on said front
element comprises indium tin oxide.

A mirror according to claim 1 or 2, wherein said
combined electrically conductive light reflecting
means on said rear element comprises chromium
and rhodium.

A mirror according to claim 1, 2 or 3, including indi-
cia means visible through said front element.

A mirror according to claim 1, 2, 3 or 4, wherein said
transparent electrically conductive means on said
front element includes colour suppressing means
and a doped tin oxide in contact with said electro-
optic medium.

A mirror according to any one of the preceding
claims, wherein said combined electrically conduc-
tive light reflecting means on said rear element
includes at least one high conductance base coat-
ing over which is deposited at least one high reflect-
ance coating.

A mirror according to any one of the preceding
claims, wherein said combined electrically conduc-
tive light reflecting means on said rear element
includes separate layers of chromium and rhodium.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

A mirror according to claim 8, wherein said layer of
chromium is greater in thickness than said layer of
rhodium.

A mirror according to any one of the preceding
claims, wherein said combined electrically conduc-
tive light reflecting means has an opening, and fur-
ther comprising vacuum fluorescent display means
visible through said front element and through the
opening in said combined electrically conductive
light reflecting means.

A mirror according to any one of the preceding
claims, including bezel means extending around
the periphery of said front element.

A mirror according to any one of the preceding
claims, further comprising means for applying elec-
trical potential to said transparent electrically con-
ductive means on said front element and said
combined electrically conductive light reflecting
means on said rear element to cause variations in
the light transmittance of said electro-optic medium.

A mirror according to claim 12,wherein said means
for applying electrical potential to said transparent
electrically conductive means is automatic.

A mirror according to any one of the preceding
claims, wherein said front and rear spaced ele-
ments are made of glass.

A mirror according to any one of the preceding
claims, wherein said combined electrically conduc-
tive light reflecting means has a plurality of layers.

A mirror according to any one of the preceding
claims, wherein said reversibly variable transmit-
tance medium is an electrochromic medium.

A mirror according to any one of the preceding
claims, wherein said combined electrically conduc-
tive light reflectance means functions as a cathode.

A mirror according to any one of the preceding
claims, wherein said transparent electrically con-
ductive means on said front element includes multi-
ple coatings, one of said coatings comprising
indium tin oxide.

A mirror according to any one of the preceding
claims, wherein said combined electrically conduc-
tive light reflecting means on said rear element
includes coatings selected from the group consist-
ing of rhodium, platinum, ruthenium, iridium, gold,
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stainless steel, silver, titanium, nickel-chromium
and chromium.

A mirror according to any one of the preceding
claims, including resistance heater means adhered
to the side of said rear element remote from said
front element.

A mirror according to any one of the preceding
claims, wherein said transparent electrically con-
ductive means on said front element includes a
coating selected from the group consisting of fluo-
rine doped tin oxide and indium tin oxide.

A mirror according to any one of the preceding
claims, wherein said combined electrically conduc-
tive light reflecting means is disposed on the side of
said rear element confronting said front element.

A mirror according to claim 23, wherein said rear
element also includes a conductive transparent
coating on the other side than that confronting the
front element.

A mirror according to any one of the preceding
claims, wherein said combined electrically conduc-
tive light reflecting means on said rear element
includes a first high conductance coating selected
from the group consisting of chromium, stainless
steel, nickel-chromium, gold, silver and titanium,
and alloys thereof, and a second high reflectance
coating selected from the group consisting of rho-
dium, ruthenium, iridium, platinum, chromium and
stainless steel and alloys thereof.
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(54) Improved rearview mirror for motor vehicles

{(57) Animproved low cost automatic rearview mir-
ror for automotive vehicles is provided, the mirror being
capable of operating in harsh environments over wide
variations in temperature, humidity, vibration, atmos-
pheric corrosion, salt spray, electronic disturbances and
sand and grit abrasion. In one embodiment of the inven-
tion, an electro-optically dimming exterior rearview mir-
ror for automotive vehicles, said mirror comprising, in
combination, a front element (14) having an optically
transparent inboard portion (14B) and an outboard por-
tion (14A) projecting laterally outwardly from said
inboard portion, a rear element (18), said outboard por-
tion of said front element (14) and said rear element
(18) each having reflective surfaces thereon, said
inboard portion (14B) of said front element and said rear
element each having front and rear surfaces and defin-
ing a space (13) between said rear surface of said
inboard portion and said front surface of said rear ele-
ment, and electro-optic medium (24) confined in said
space (13) whereby light transmittance of said medium
is variable upon the application of an electrical potential
thereto, said front surface of said inboard portion (14B)
of said front element having a predetermined radius of
curvature, said outboard portion (14A) of said front ele-
ment having a front surface projecting laterally out-
wardly beyond said front surface of said rear element.
Angcther embodiment of the invention provides improved
signaling means.
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Description

BRIEF SUMMARY OF THE INVENTION

This invention relates to rearview mirrors for motor
vehicles and, more particularly, to improved interior
and/or exterior rearview mirrors for motor vehicles.

Heretofore, various automatic rearview mirrors for
motor vehicles have been devised which automatically
change from the full reflectance mode (day) to the par-
tial reflectance mode (night) for glare protection pur-
poses from light emanating from the headlights of
vehicles approaching from the rear. The electrochromic
mirrors disclosed in U.S. Patent No. 4,902,108, issued
February 20, 1990, for Single-Compartment, Self-Eras-
ing, Solution-Phase Electrochromic Devices, Solutions
for Use Therein, and Uses Thereof; U.S. Patent No.
4,917,477, issued April 17, 1990, for Automatic Rear-
view Mirror System for Automotive Vehicles; U.S. Patent
No. 5,128,799, issued July 7, 1992, for Variable Reflect-
ance Motor Vehicle Mirror; U.S. Patent No. 5,202,787,
issued April 13, 1993, for Electro-Optic Device; U.S.
Patent No. 5,280,380, issued January 18, 1994, for UV-
Stabilized Compositions and Methods; and U.S. Patent
No. 5,282,077, issued January 25, 1994, for Variable
Reflectance Mirror, each of which patents is assigned to
the assignee of the present invention and the disclo-
sures of each of which are hereby incorporated herein
by reference, are typical of modem day automatic rear-
view mirrors for motor vehicles. Such electrochromic
mirrors may be utilized in a fully integrated inside/out-
side rearview mirror system or as an inside or an out-
side rearview mirror system. In general, in automatic
rearview mirrors of the types disclosed in U.S. Patent
Nos. 4,902,108; 4,917,477, 5128,799; 5,202,787,
5,280,380 and 5,282,077, both the inside and the out-
side rearview mirrors are comprised of a relatively thin
electro-optic medium sandwiched and sealed between
two glass elements. In most cases when the electro-
optic medium is electrically energized, it darkens and
begins to absorb light, and the higher the voltage, the
darker the mirror becomes. When the electrical voltage
is decreased to zero or removed, the mirror returns to its
clear state. Also, in general, the electro-optic medium
sandwiched and sealed between the two glass ele-
ments is preferably comprised of solutions of electro-
chromic compounds which function as the media of
variable transmittance in the mirrors, although it should
be understood that other electro-optic media may be uti-
lized, including an approach wherein a tungsten oxide
electrochromic layer is coated on one electrode with a
solution containing at least another compound to pro-
vide counter electrode reaction. When operated auto-
matically, the rearview mirrors of the indicated character
generally incorporate light-sensing electronic circuitry
which is effective to change the mirrors to the dimmed
reflectance modes when glare is detected, the sand-
wiched electro-optic medium being activated and the
mirror being dimmed in proportion to the amount of
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glare that is detected. As glare subsides, the mirror
automatically returns to its normal high reflectance state
without any action being required on the part of the
driver of the vehicle. The electro-optic medium is dis-
posed in a sealed chamber defined by a transparent
front glass element, a peripheral edge seal, and a rear
mirror element having a reflective layer, the electro-optic
medium filling the chamber. Conductive layers are pro-
vided on the inside of the front and rear glass elements,
the conductive layer on the front glass element being
transparent while the conductive layer on the rear glass
element may be either transparent or opaque, i.e., the
conductive layer on the rear glass element may also
function as the reflective layer for the rear glass ele-
ment, and the conductive layers on both the front glass
element and the rear glass element are connected to
electronic circuitry which is effective to electrically ener-
gize the electro-optic medium to switch the mirror to
nighttime, decreased reflectance modes when glare is
detected and thereafter allow the mirror to return to the
daytime, high reflectance mode when the glare sub-
sides as described in detail in the aforementioned U.S.
Patents. For clarity of description of such a structure,
the front surface of the front glass element is sometimes
referred to hereinafter as the first surface, and the inside
surface of the front glass element is sometimes referred
to as the second surface. The inside surface of the rear
glass element is sometimes referred to as the third sur-
face, and the back surface of the rear glass element is
sometimes referred to as the fourth surface.

if desired, and as described in detail in the appli-
cants’ copending application entitled "Dimmable Rear-
view Mirror for Motor Vehicles”, which application is
assigned to the assignee of the present invention, and
the entire disclosure of which is hereby incorporated by
reference, a reflective layer may be provided on the
inside (third surface) of the back glass of a dimming por-
tion of the rearview mirror, which layer is comprised of a
series of coatings, hereafter called the multilayer combi-
nation reflector/electrode, which also forms an integral
electrode in contact with the electrochromic media. The
other electrode on the inside (second) surface of the
front glass is a transparent electrode which also con-
tacts the electrochromic media inside the mirror ele-
ment. The series of coatings of the multilayer
combination reflector/ electrode is comprised of at least
a base coating which bonds to the glass surface tena-
ciously and resists the corrosive action of the materials
in the electrochromic media, and a reflective over coat-
ing which directly contacts the electrochromic media
and which is chosen primarily for its high reflectance,
stable behavior as an electrode, resistance to corrosion
by the materials of the electrochromic media, resistance
to atmospheric corrosion, resistance to electrical con-
tact corrosion, the ability to adhere to the base coating,
and ease of cleaning to an uncontaminated, high quality
electrode surface. The series of coatings of the multi-
layer combination reflector/electrode has one or more
base coatings and one or more high reflectance over
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coatings. The transparent coating is preferably fluorine
doped tin oxide, tin doped indium oxide (ITO) or a series
of metal oxide coatings with base coatings to suppress
color and reflection followed by an electrically conduc-
tive, transparent coating which contacts the electrochro-
mic media directly. Where a series of transparent
coatings is used, the materials are chosen for good
bonding, resistance to corrosion by the materials of the
electrochromic media, resistance to corrosion by the
atmosphere, minimal reflectance, high light transmis-
sion, neutral coloration and high electrical conductance.
Also, to a considerable extent, it is possible to make the
reflective electrode very high in electrical conductance
to compensate in a synergistic fashion with a transpar-
ent electrode that is lower in electrical conductance so
the net result is an electrochromic mirror which darkens
and clears acceptably fast and uniformly with excellent
optical properties.

This synergistic structure is applicable for both
inside and outside rearview mirrors for motor vehicles.
When the multilayer combination reflector/electrode is
used in any mirror, it has the inherent advantage of
reducing double images, distortion, and multiple images
from raindrops, dust, etc., while providing excellent
speed of reflectance change, good high end reflect-
ance, good uniformity of reflectance change across the
surface area of the mirror, neutral color, continually var-
iable reflectance and a low end reflectance low enough
to relieve strong glare. The reduction in double images
and distortion is particularly useful in the case of dim-
mable mirrors which use glass that is bent but may have
slight variations in radius of curvature or slight ripple or
warp that result in slight imperfections in matching two
pieces of bent glass required to make, for example, a
convex electrochromic mirror.

Heretofore, non-automatically dimming aspheric
exterior rearview mirrors have been provided which
increase the field of view of the driver of a vehicle and
virtually eliminate the well-known blind spots of conven-
tional flat glass and/or curved glass exterior mirrors. In
general, aspheric mirrors are made by using multiple
radii of curvature or by combining several types of cur-
vature, i.e., a main flat area (infinite radius of curvature)
or a main curved area with a constant radius of curva-
ture similar to the convex mirrors that are currently in
common use on passenger side exterior mirrors in the
United States, together with an aspheric area which is
disposed on the outboard portion of the mirror. It is the
high curvature in the aspheric area that yields a greatly
expanded field of view which, in general, may be nearly
double that of convex mirrors and nearly triple that of
flat-surface mirrors. Aspheric mirrors thus tend to elimi-
nate the conventional so-called blind spots, thereby
enabling the drivers of the vehicles to see adjacent
lanes in the road and to change lanes without failing to
observe other vehicles, such as automobiles, motorcy-
cles and bicycles, traveling in adjacent lanes. However,
serious cost and technical problems arise when efforts
are made to construct an automatically dimming
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aspheric outside rearview mirror with a reflective layer
on the back (fourth) surface of the rear glass element,
because it is generally necessary to very closely match
the curvature of two glass elements of complex curva-
ture, sometimes referred to as "matched-twins” in the
industry. Mismatched glass elements can cause double
images, and at the present time, it is questicnable
whether automatically dimming, double image-free
aspherical mirrors having a reflective layer on the fourth
surface of the mirror element can be commercially man-
ufactured from a practical and/or economical stand-
point. However, unexpected and surprisingly good
results are obtained when a multilayer combination
reflector/electrode is utilized on the inside (third surface)
of an aspheric portion of a dimmable rearview mirror
constructed in accordance with the present invention.

Heretofore, the benefits of including a turn signal or
other signal, such as a brake signal, in each of the out-
side mirrors of an automotive vehicle have been recog-
nized. U.S. Patent No. 5,014,167, issued May 7, 1991,
for Visual Signaling Apparatus, and U.S. Patent No.
5,207,492, issued May 4, 1993, for Mirror Assembly
describe such mirrors where signal indicators are
located behind the mirror surface. Through the use of
dichroic reflectors, special light sources, and directional
louver means these signals, such as turn signals, can
be hidden from the view of the vehicle operator so that
the signals do not cause a vision nuisance while still
being visible to following vehicles or to the passing vehi-
cles on either side. The benefit is that vehicles located
in the blind spots, yet too far forward to see conventional
rear turn signals, receive forewarnings that a vehicle is
about to turn. These mirrors have come to be known as
"signal mirrors” in the industry. Heretofore, signal mir-
rors have not been particularly successful commercially
due to cost, technical problems, and the inherent diffi-
culty of combining this feature with automatic dimming
mirrors.

An aim of the present invention is to overcome the
serious cost and technical problems encountered in
efforts to very closely match the complex curvatures of
multiple glass plates for use in an automatically dim-
ming aspheric outside rearview mirror of the indicated
character, and to provide an improved automatically
partially dimming aspheric outside rearview mirror
incorporating improved means which enables the mirror
to be commercially and economically manufactured and
assembled from a practical standpoint.

Another aim of the present invention is to provide
an improved dimmable rearview mirror which increases
the safety of night driving.

Another aim of the present invention is to provide
an improved aspheric outside rearview mirror for motor
vehicles in which an inboard portion of the mirror can be
varied from its high reflectance mode to partial or lower
reflectance modes for glare protection purposes while
an outboard portion of the mirror remains in the high
reflectance mode at all times so as to provide a potential
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danger/warning signal if another vehicle is nearby in
adjacent lanes even under glare-producing conditions.

Another aim of the present invention is to provide
an improved dimmable rearview mirror for motor vehi-
cles which provides a greater field of view than conven-
tional flat or convex dimming outside rearview mirrors.

Another aim of the present invention is to provide
an improved electro-optic, dimmable rearview mirror for
motor vehicles, which mirror is relatively economical to
manufacture and assemble, durable, efficient and relia-
ble in operation.

Another aim of the present invention is to provide
improved signaling means in conjunction with an
improved outside rearview mirror for motor vehicles.

Still another aim of the present invention is to pro-
vide improved signaling means at the outboard section
of a partially dimming mirror whereby technical difficul-
ties are eliminated and costs are reduced.

Yet another aim of the present invention is to pro-
vide an improved dimmable rearview mirror for motor
vehicles in which double images, distortion and multiple
images from raindrops are reduced and wherein excel-
lent speed of reflectance change, good high end reflect-
ance, good uniformity of reflectance change across the
surface area of the mirror, neutral color, continually var-
iable reflectance and good low end reflectance are
obtained.

The above features and advantages of the present
invention will be further described hereinafter in the fol-
lowing description of exemplary embodiments and the
accompanying drawings, in which:

FIG. 1 is a front elevational view schematically illus-
trating an insidefoutside rearview mirror system for
motor vehicles, the system including a dimmable
inside rearview mirror together with two dimmable
outside rearview mirrors which embody the present
invention and all of which are adapted to be
installed on a motor vehicle in a conventional man-
ner whereby the mirrors face the rear of the vehicle
and can be viewed by the driver of the vehicle to
provide a rearward view to the driver;

FIG. 2 is an enlarged simplified sectional view of
the inside rearview mirror illustrated in FIG. 1, taken
on the line 2-2 thereof;

FIG. 3 is an exploded view of the left electro-optic,
aspheric, partially dimmable outside rearview mir-
ror illustrated in FIG. 1;

FIG. 4 is a front elevational view of the mirror illus-
trated in FIG. 3;

FIG. 5§ is a simplified top plan view of the mirror
illustrated in FIG. 4;

FIG. 6 is a simplified side elevational view of the
right side of the mirror as viewed in FIG. 4, showing
the electro-optic structure.

FIG. 7 is a schematic simplified side elevational
view of another embodiment of the invention;
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FIG. 8 is a schematic simplified side elevational
view of still another embodiment of the invention;
and

FIG. 9 is a schematic simplified top plan view of yet
another embodiment of the invention.

DETAILED DESCRIPTION

In general, in inside and outside rearview mirrors
embodying the present invention, at least a portion of
the rearview mirror assembly may be comprised of a
relatively thin layer of an electro-optic medium sealed
between two glass elements. When the electro-optic
medium is electrically energized, it darkens and begins
to absorb light, and the higher the voltage, the darker
the mirror becomes. When the electrical voltage is
decreased to zero or is removed, the electro-optic
medium returns to its clear state. Rearview mirrors
embodying the present invention may, for example,
incorporate light-sensing electronic circuitry of the type
illustrated and described in the aforementioned U.S.
Patent No. 4,917,477. Also, the components of mirrors
embodying the present invention may be of the types
disclosed in the aforementioned U.S. Patent Nos.
4,902,108; 5,128,799; 5,202,787, 5,280,380 and
5,282,077, as well as in U.S. Patent No. 5,014,167,
issued May 7, 1991, for Visual Signaling Apparatus, and
U.S. Patent No. 5,207,492, issued May 4, 1993, for Mir-
ror Assembly. It should be understood, however, that
other types of electronic circuitry and other types of
electro-optic media and other components may be uti-
lized in mirrors embodying the present invention.

In one embodiment of the present invention, an
aspheric outside rearview mirror is provided wherein a
large flat area and/or a large radius of curvature convex
area of the mirror automatically dims, but the aspheric
portion of the mirror does not. A key aspect of such
embodiment of the invention resides in the fact that the
front glass element is formed in one continuous piece
that includes an inboard main body portion that is sub-
stantially flat, or slightly curved, and an outboard
aspherical portion which is formed integrally with the
main body portion and projects laterally outwardly
therefrom. In its most practical form, the outside mirror
has a large radius of curvature, spherical, convex
inboard portion, integrally joined to an outboard aspher-
ical portion, it being understood, however, that the dim-
ming inboard portion could be of flat or other
configuration, and that the aspherical portion could be
of cylindrical or spherical configuration or could be
formed with multiple radii of curvature or other configu-
rations.

Referring to the drawings, an electro-optic
inside/outside mirror assembly, generally designated 9,
embodying the present invention is depicted in FIGS. 1
through 6. Since some of the layers of each of the mir-
rors in the assembly 9 are very thin, the scale has been
distorted for pictorial clarity. As shown in the drawings,
the mirror assembly 9 includes an inside mirror 10 and
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outside mirrors 11 and 12. For clarity, in the drawings,
like numbers identify components of the inside and out-
side mirrors which may be slightly different in configura-
tion but which function in substantially the same manner
and obtain the same results as similarly numbered com-
ponents. For example, the shape of the front glass ele-
ment of the left outside mirror is the reverse of the shape
of the right outside mirror, and the front glass element of
the inside mirror is generally longer and narrower than
the front glass elements of the outside mirrors. In the
embodiment of the illustrated, each of the mirrors 10, 11
and 12 includes a sealed chamber 13, defined by a front
glass element 14, an edge seal 16, and a rear glass ele-
ment 18, having reflective and electrically conductive
metal layers 20 and 22, respectively. An electro-optic
medium 24 having the desired electro-optic properties
fills the chamber 13, and a transparent electrically con-
ductive layer such as a fluorine-doped tin oxide conduc-
tive layer 26 is carried by the front element 14. The
electrically conductive layers are connected to an elec-
trical circuit as will be described hereinafter in greater
detail. If desired, a color suppression coating or coat-
ings, such as 28, may be disposed between the conduc-
tive layer 26 and the adjacent rear surface of the front
element 14. Light rays enter through the front glass ele-
ment 14, the color suppression coating(s) 28, the trans-
parent conductive layer 26 and the electro-optic
medium 24 before being reflected from the electrically
conductive and reflective layer 22 (or layers 20 and 22 if
layer 22 is extremely thin) provided on the rear glass
element 18. The reflected rays exit by the same general
path traversed in the reverse direction. In electrochro-
mic media both the entering rays and the reflected rays
are attenuated in proportion to the degree to which the
electro-optic medium 24 is light-absorbing while in other
electro-optic media the light rays may, in some cases,
only be attenuated in one direction. When the electro-
optic medium 24 is electrochromic and highly light
absorbing, the intensity of the exiting rays is diminished,
the dim image remaining mainly being from light rays
which are reflected off of the front surface of the front
glass element 14 and the interface between the front
glass element 14 and the coatings 28 and/or 26. Thus,
the basic structural elements of the electro-optic portion
of each of the mirrors includes two electrode-bearing
sides or walls 14 and 18, a spacing or separating seal
16, which spaces apart and holds the walls in substan-
tially parallel relationship in an assembled device, and
which surrounds a volume which in an assembled
device is defined by the inside surfaces of electrode lay-
ers on the electrode-bearing walls as well as the circum-
ferential inside walls 30 of the sealing member 16. The
volume of the chamber 13 is preferably filled through a
sealable fill port 32 with any of the electro-optic media
disclosed in this or the aforementioned patents which
have reversibly variable transmittance in the operation
of the device, the medium in the chamber 13 being in
contact with both electrode layers 22 and 26 during
operation of the mirror. It will be understood that the
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electro-optic medium for achieving variable reflectance
could be other solution-phase electrochromics, solid
electrochromics, a combination of the two in the form of
a hybrid, or any of the above in a polymerized matrix. A
liquid crystal, dipolar suspension or other electro-optic
medium could also be utilized in mirrors embodying the
present invention.

In the embodiment of the invention illustrated, the
reflective surface on the inside of the rear glass 18 may
be comprised of a series of coatings, hereinafter termed
the multilayer combination reflector/electrode, which
serves as a mirror reflectance layer and also forms an
integral electrode in contact with the electrochromic
media. The other electrode on the inside surface of the
front glass 14 is the transparent electrode 26 which also
contacts the electrochromic media inside the mirror ele-
ment. The series of multilayer combination reflec-
tor/electrode coatings is comprised first of a base
coating which bonds to the glass surface tenaciously
and resists the corrosive action of the materials in the
electrochromic media. The base coating is preferably
chromium, but alternatively may be stainless steel,
nickel-chromium, titanium, gold, silver, or any material
or series of coatings which accomplish the objectives
above stated. The thickness of the base coating is typi-
cally 100 to 1500 angstroms and is more typically 200 to
800 angstroms. The final reflective coating which
directly contacts the electrochromic media is chosen
primarily for its high reflectance, resistance to attack by
the electrochromic media, resistance to atmospheric
corrosion, resistance to electrical contact corrosion, and
the ability to adhere to the base coating. The preferred
material for the reflective coating is rhodium which has
excellent hardness, excellent reflectance and excellent
conductance, but it should be understood that it is alter-
natively possible to choose from a group of metals and
their alloys such as, but not limited to, platinum, ruthe-
nium, iridium, and stainless steel or multiple layers
including combinations thereof. The thickness of the
reflective over coating is typically 100 to 1000 ang-
stroms and is more typically 100 to 600 angstroms. The
series of coatings of this multilayer combination reflec-
tor/electrode has one or more base coating(s) which
generally provide high conductance and one or more
over coatings which provide additional conductance and
high reflectance. By way of example the sheet resist-
ance of the multilayer combination reflector/electrode
may be approximately 1 to 10 ohms per square.

The transparent coating 26 is preferably made of
fluorine doped tin oxide or ITO or alternately a series of
coatings with a base coating(s) to suppress color and
reflection followed by a conductive transparent coating
which contacts the electrochromic media directly.
Where a series of transparent coatings is used, the
materials are chosen for good bonding, good resistance
to corrosion by the materials in the electrochromic
media, good resistance to corrosion by the atmosphere,
minimal reflectance, high light transmission, neutral col-
oration and high electrical conductance. Suitable types
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of low cost transparent electrode coated glass sub-
strates are "TEK 20" or "TEK 15" coated glass manutac-
tured by Libbey Owens-Ford of Toledo, Ohio, but other
suitable coatings are ITO or extremely thin metal layers
which may alternatively function as the transparent
electrode.

Transparent electrode materials are inherently lim-
ited in the balance of properties and cost. Low sheet
resistance transparent coatings with a sheet resistance
below approximately 10 ohms per square tend to have
low transmission and other attendant shortcomings
including possible haziness, coloration, non-uniformity
of coating thickness and high cost. This makes a low
sheet resistance transparent coating less practical for
electrochromic mirrors. To a considerable extent, it is
possible to make the multilayer combination reflec-
tor/electrode low in electrical resistance to compensate
in a synergistic fashion with a transparent electrode that
is higher in electrical resistance so the net result is an
electrochromic mirror which darkens and clears accept-
ably fast and uniformly over its surface area, with excel-
lent optical properties.

To demonstrate the surprising nature of the syn-
ergy, electrochromic mirrors have been constructed with
a multilayer combination reflector/electrode of about 3
and of about 7 ohms per square sheet resistance with a
front transparent electrode of about 18 to 22 chms per
square or higher which show remarkably good results
for speed and uniformity of coloration and clearing.
Electrochromic mirrors with reflectors on the front sur-
face of the rear element have been previously
described, but the use of multilayer coatings that com-
bine to provide high reflectance, good adhesion to
glass, low sheet resistance and ease of cleaning for
electrochromic mirrors, especially in combination with a
low cost high resistance transparent coating, is pre-
ferred. Thus, if desired, mirrors embodying the present
invention may use a high electrical conductance muliti-
layer combination reflector/electrode on the third sur-
face, with a lower electrical conductance transparent
front electrode on the second surface to achieve a cost
effective, high performance, electrochromic mirror. This
synergistic structure has the inherent advantage of
reducing double images, distortion, and multiple images
from raindrops, (particularly with convex or spherically
curved mirrors), while providing excellent speed of
reflectance change, good high end reflectance, good
uniformity of reflectance change over the area of the
device, neutral color and a low end reflectance, low
enough to relieve strong glare.

The following are examples of components that
have been found to be suitable for use in rearview mir-
rors embodying the present invention, it being under-
stood that other components may also be used in
rearview mirrors embodying the present invention.
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EXAMPLE 1

A multilayer combination reflector/electrode was
prepared by sequentially depositing approximately 300
angstroms of titanium, approximately 200 angstroms of
gold and approximately 200 angstroms of platinum on
the 6.6 cm by 14.4 cm surface of a 0.2 cm thick sheet of
sada lime float glass. The deposition was accomplished
by rotating the glass sheet past three separate metal
targets in a magnetron sputtering system with a base
pressure of a 3 x 10 ton and an argon pressure of 2 x
102 torr. The first surtace, CIE curve white light reflect-
ance from the multilayer combination reflector/electrode
with the platinum surface in contact with air, measured
according to the procedure of SAE J984, was 71.9 per-
cent and the sheet resistance of the metal layer stack
was 3.2 ohms per square.

This multilayer combination reflector/electrode
coated glass was used as the rear element of an elec-
trochromic mirror device. The front element was a sheet
of TEK 20 transparent conductor coated glass of the
same size as the rear element. The sheet resistance of
the transparent conductor was approximately 20 chms
per square. The two elements were bonded together by
an epoxy perimeter seal with the transparent conductor
electrode and multilayer combination reflector/electrode
offset from, substantially parcel to and facing each other
as shown in Figure 2. The spacing between the elec-
trodes was about 0.014 cm. The device was vacuum
filled through a small gap left in the perimeter seal with
a solution made up of:

0.034 molar 5,10-dihydro-5,10-dimethylphena-
zine

0.034 molar 1,1'-di(pheny! propyl)-4,4'-bipyridin-
ium difluoroborate

0.5 molar ethyl-2-cyano-3,3-diphenylacrylate

in a solution of 3 wit% Elvacite™ 2041 polymeth-
ylmethacrylate resin dissolved in propylene carbonate.

The small gap was plugged with a UV cure adhe-
sive which was cured by exposure to UV light.

The reflectance of the device, (measured as before
for the rear element), with no voltage applied was 56
percent and with 1.2 volts applied the reflectance
decreased over a period of 5 seconds to 10 percent and
within 10 seconds to 7.5 percent. On short circuiting the
device, the reflectance increased over a period of 15
seconds back to 56 percent.

EXAMPLE 2

Cther than as specifically mentioned, the conditions
of Example 1 were used in this example. A multilayer
combination reflector/electrode was prepared by
sequentially depositing approximately 300 angstroms of
chromium, approximately 500 angstroms of silver and
approximately 300 angstroms of platinum at a base
pressure of 3.7 x 10° torr and an argon pressure of 8 x
10 torr. The first surface reflectance was 73.3 percent
and the sheet resistance was 0.1 ohms per square.
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When an electrochromic mirror device was fabri-
cated with this multilayer combination reflector/elec-
trode, the device had a high end reflectance of 57.0
percent, a low end reflectance of 6.5 percent and
changed from 57.0 percent to 10.0 percent reflectance
in 2.0 seconds with the application of 1.2 volts.

EXAMPLE 3

Other than as specifically mentioned, the conditions
of Example 1 were used in this example. A multilayer
combination reflector/electrode was prepared by
sequentially depositing approximately 600 angstroms of
chromium and approximately 300 angstroms of plati-
num. The base pressure of 2.1 x 107 torr and the argon
pressure of 8 x 10 torr. The first surtace reflectance
was 73.8 percent and the sheet resistance was 3.2
ohms per square.

When an electrochromic mirror device was fabri-
cated with this multilayer combination reflector/elec-
trode, the device had a high end reflectance of 58.0
percent, a low end reflectance of 7.0 percent and
changed from 58.0 percent to 10.0 percent reflectance
in 2.7 seconds with the application of 1.2 volts.

EXAMPLE 4

A multilayer combination reflector/electrode was
prepared by the sequential deposition of approximately
600 angstroms of chromium and approximately 100
angstroms of 316 stainless steel on the 19 cm by 66 cm
surface of a 0.2 cm thick sheet of flat soda lime float
glass and on the convex side of a 22 cm diameter circle
of glass which had been press bent to a uniform spher-
ical curvature with a radius of curvature of 140 cm. The
glass which was bent was TEK 20 tin oxide coated glass
manufactured by Libbey Owens-Ford of Toledo, Ohio,
and the tin oxide coating was on the concave side after
the glass was bent. The deposition was accomplished
in a large indine sputtering system. The first surface
reflectance from the multilayer combination reflec-
tor/electrode coatings was about 58 percent and the
sheet resistance was about 7 ohms per square.

The flat and the bent glass sheets were cut into mir-
ror shapes which were approximately 10 ¢cm high and
16 ¢cm wide. These were used as the rear elements of
dimmable mirrors for the outside of an automobile as
described below. As compared to glass coated only with
chromium metal, these pieces of the multilayer combi-
nation reflector/electrode coated glass were dramati-
cally easier to clean to a condition in which they
behaved as uniform high quality electrodes without
poorly coloring spots and blemishes in the final electro-
chromic dimmable mirror devices.

The flat and convex pieces of multilayer combina-
tion reflector/electrode coated glass were matched with
mirror-shaped pieces of TEK 20 coated pieces of flat
and convex coated glass respectively. The front element
convex mirror glass was also bent such that the tin oxide
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coating was on the concave side. Mirror devices were
made by sealing nearly all the way around the perimeter
of the glass pieces with an epoxy seal containing glass
bead spacers which provided for a 0.015 cm spacing
between the TEK 20 transparent, tin oxide electrode
and the multilayer combination reflector/electrode. The
spacing between the electrode surfaces was filled with a
solution made up of:

0.028 molar 5,10-dihydro-5,10-dimethylphena-
zine

0.034 molar 1,1-di(phenylpropyl)-4,4"-bipyridin-
ium difluoroborate

0.030 molar 2-(2'-hydroxy-5'-methylphenyl)-ben-
zotriazole

in a solution of 3 wt % Elvacite™ 2041 polymeth-
ylmethacrylate resin dissolved in propylene carbonate.

The small gap in the perimeter seal was plugged
with a UV cure adhesive which was cured by exposure
to UV light.

The high end reflectance of the mirrors was approx-
imately 45 percent and the low end reflectance was
approximately 7 percent. The mirrors changed reflect-
ance from 45 percent to 15 percent reflectance in about
5 seconds and provided excellent glare relief when
dimmed to the appropriate reflectance level during
nighttime driving.

EXAMPLE 5

Every aspect of Example 4 was repeated with the
exception that the multilayer combination reflector/elec-
trode was prepared by the sequential deposition of
approximately 400 angstroms of chromium and approx-
imately 200 angstroms of rhodium. The first surface
reflectance from the multilayer combination reflec-
tor/electrode was about 70 percent and the sheet resist-
ance was about 7 ohms per square.

The flat and convex dimmable mirror devices pre-
pared with this multilayer combination reflector/elec-
trode according to the procedure of Example 4 had a
high end reflectance of about 55 percent and a low end
reflectance of about 7 percent with a speed of reflect-
ance change similar to the mirrors of Example 4.

An automobile equipped with an automatic inside
electrochromic mirror, one of the above flat mirrors as
the driver's side outside mirror and one of the above
convex mirrors as the passenger side outside mirror
allowed the automobile operator to drive at night with
essentially complete protection from glare from the
headlamps of following vehicles.

It has been observed that chromium coatings alone
can be difficult to clean during assembly of the entire
mirror, resulting in a finished mirror that may exhibit con-
tamination spots and areas of slower darkening and
clearing. The use of a high reflectance material, such as
rhodium alone, can be very costly at thicknesses that
provide low sheet resistance, but coated over the
above-mentioned base coating(s) such as chromium
results in a rear glass element which is easily cleaned
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prior to assembly, resulting in a finished mirror that is
more optically perfect and free of contamination and
darkening defects. Chromium or stainless steel alone
also have the problem that the high end reflectance of
the finished mirror is too low considering the attendant
losses of light from the transparent coated front sub-
strate and electrochromic media. A problem with stain-
less alone and to a lesser extent chromium alone is
poor electrical contact stability to the conventional
spring clip type buss bars or other electrical contact
means.

The use of an inert high reflectance coating also
makes attachment of spring clip type buss bars or other
contact attachments more stable and trouble free, since
non-conductive compounds and oxides do not form as
readily under pressure contact areas. The result of low
stability electrical contact is a mirror which loses its uni-
formity of coloration and its range and speed of colora-
tion and clearing over the long life required in the motor
vehicle industry.

There is thus provided a robust, low cost, dimmable
rearview mirror for automotive vehicles, which mirror is
capable of operating in harsh environments over wide
variations in temperature, humidity, vibration, atmos-
pheric corrosion, salt spray, electronic disturbances and
sand and grit abrasion, and which mirror is resistant to
damage from vehicle crashes and owner abuse. An
additional benefit from sealing the main area of the mir-
ror reflector inside the dimmable mirror element is long
life of the reflector in the motor vehicle environment.

It is common with outside dimmable mirrors to
adhere a resistance heater to the fourth surface reflec-
tive structure at the back of the rear glass substrate.
This heater and its associated adhesive can cause
incompatibility and field problems if conventional reflec-
tive material, such as silver, is on the back side of the
back glass substrate. It is also common practice to
adhesively bond the electrochromic mirror assembly to
a plastic backing plate often called the glass case. Nor-
mal temperature variations experienced by this assem-
bly can cause large forces to be exerted on a reflector
structure on the back or fourth surface due to the ther-
mal expansion mismatch of the materials involved. The
adhesives used can also lead to chemical attack and
degradation of the fourth surface reflector. Such prob-
lems are avoided when the reflector is located inside the
device, and the heater is adhered directly to the glass
(fourth surface) of the rear glass element or to the tin
oxide coating such as TEK 20 or TEK 15 layer which
may optionally be on the fourth surface.

Heretofore, problems have been encountered with
a conventional silver reflector on the back surface of the
rear glass, such problems being known as silver spoil-
age and silver lift, and are avoided with the multilayer
combination reflector/ electrode inside the mirror ele-
ment and protected by the rear glass. With the multi-
layer combination reflector/electrode located inside the
mirror element, the environmental factors are limited to
those that result from contact with the materials of the
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electrochromic media and the offset area where electri-
cal contact is made, whereas with the reflector on the
back of the rear glass surface, a number of other difficult
environmental factors must be dealt with for the reflector
to survive during the life of the minor especially on the
exterior of a motor vehicle.

Speed of coloring, good high end reflectance (typi-
cally greater than 50% for exterior mirrors and greater
than 60% for interior minors) and low cost are important
requirements for dimmable minors, and the above
described construction provides a minor meeting such
requirements. Thus, it is possible to use comparatively
low cost practical electrode coatings toc make a surpris-
ingly high performance mirror. Highly conducting trans-
parent coatings are either nondurable, low in
transmissivity and/or very high in cost. For this reason it
is desirable to use comparatively low cost durable trans-
parent coatings which have the inherent disadvantage
that their conductance is lower than that of expensive
coatings. Metals, on the other hand, have high conduct-
ance which can be used to great advantage. Electro-
chromic minors with reflector/electrodes involving a
single metal layer on the front surface of the rear ele-
ment have been previously described. However, the
concept of creating a dimmable minor where the electri-
cal conductance of tile transparent electrode at the sec-
ond surface of the mirror element is purposely made
much lower than the multilayer combination reflec-
tor/electrode conductance at the third surface of the mir-
ror element is preferred. This intentional mismatch of
conductance in a symbiotic relationship using practical
low cost coatings provides a structure of significant
commercial potential, i.e. the conductance of the trans-
parent elecirode is substantially lower than that of the
multilayer combination reflector/electrode, and the mul-
tilayer combination reflector/electrode is comprised of
two or more coatings. The first coating on the rear glass
is preferably the low cost, high conductance base metal
such as chromium. The final coating on the multilayer
combination reflector/electrode is the thin, high reflect-
ance metal such as rhodium for the purpose of provid-
ing high reflectance and high stability in use as an
electrode for the electrochromic device. The coating(s)
on the back surface of the front element may include
one or more color suppression coatings followed by flu-
orine doped tin oxide, but it must be understood that any
transparent coating having the required properties
which is substantially lower in conductance than the
coatings on the front surface of the rear element would
be suitable. This concept may be incorporated in both
inside and outside electrochromic mirrors which may
incorporate ambient and glare light sensors, the glare
light sensor being positioned either behind the mirror
glass and looking through a section of the mirror with
the reflective material removed, or partially removed, or
the glare light sensor can be positioned outside the
reflective surfaces. In the alternative, areas of the elec-
trode and reflector, such as 45 and 46, respectively,
may be removed, or partially removed in, for example, a
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