
 

      
      

      
     

   
  

 
 

             

    

    

            
   
     

         

 
    
      

   
  

   

     
    

Page 1 of 342 TOYOTA EXHIBIT 1002

UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Tradeluark Office
Address. COMMISSIONER FCR PATENTSP O Rm: I 450

Alexandria, Vugmia 22313-1450wwwuspto gov
 
 

10/298,367 6886956 2872 9200

HulllmmnmIllmlmmmmlmmlmlmmulllllmm

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 93969 on 03/23/2010

- Correspondence Address

- Power of Attorney Address

The address of record for Customer Number 93969 is:

93969

Donald L. Otto (Rambus)
Renner, Otto, Boisselle & Sklar, LLP
1621 Euclid Avenue
19th Floor

Cleveland, OH 44115

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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Page 2 of 342

UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Tradeluark Office
Addiess.COM1\HSSIO.\/ER FCR PATENTSPO Rm: 1450 

Alexandria, Vugmia 22313-1450wwwuspiogov
APPLICATION N UMBER PATENT N UMBER GROUP ART UNIT EILE WRAPPER LOCATION
 

10/298,367 6886956 2872 9200

l|||||||||||l||l||||l|Illmwmmmlllllllllil||||||||||||||l|l||||||

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 93969 on 03/09/2010

- Correspondence Address

- Power of Attorney Address

The address of record for Customer Number 93969 is:

93969
Rambus International Ltd

c/o Rambus Inc.

4440 El Camino Real

Los Altos, CA 94022

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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Page 3 of 342

PART B - FEE(S) TRANSMITTAL

Ie fee(s), to: Mail Mail Stop ISSUE9£Commissioner for atents
P.0. Box 1450 .x
Alexandria, Virginia 22313-1450

3? or m (703) 746-4000

“ SSUE FEE and PUBLICATION FEE (if required?). Blocks 1 through 5 should be completed whCe orders and notification of maintenance fees will e mailed to the current corres ondence address
I, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS"

 
 

  
 

u“ /,,.

Complete and send this form,

 
 

  
  

 

   

INSTRUCTIONS: This form should be_ use
ap ropriate. All further correspondence inclu
indicated unless corrected below or directed othmaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (NM Use Elm ' “"3“" ““35 Madam“) Note: A certificate of mailin can only be used for domestic mailings of
Fee(s) Transmittal. This certi icate cannot be used for any other accompany

papers. Each additional paper, such as an asSIgnment or formal drawmg, m

 

 

 

7590 01/05/2005 ave its own certificate of mailing or transmisswn.

Donald L. Otto - Certificate of Mailing or Transmission d th h U’ Ihereb certif that this Fee 5 Transmittal is being deposite wi t e n
Renner, Otto’ Belsselle & Sklar’ LL States ostal ervice with su icient postage for first class mail in an envel
19th Floor addressed to the Mail Sto ISSUE FEE address above, or bein facsrm
1621 Euclid Avenue . tranAme USPTO 03 746-4000, on the date indicated be ow.

  
 

00 00.0000 000.00 00
I : . . . . . . .

.MEEM ATION NO. FILING DMEOO OF FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION No.
10/298,367 I 1/18/2002 Jeffery R. Parker GLOLPOIOSUSD 3656

TITLE OF INVENTION: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE APPLICATIONS AND THE LIKE

Cleveland, OH 441 15-2191

03/13/2005 RHEHRQHI 00000141 10298367
  

   
  

APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE
NOnonprovisional $1400 $300 $1700 04/05/2005

ASSAF, FAYEZ G 2872 362-029000

 

  
 

 
 

  I. Chan e of correspondence address or indication of "Fee Address" (37
CFR I. 63).

CI Chan e of corres ondence address (or Change of CorrespondenceAddress orm PTO/ B/ 122) attached.

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

2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys l—LSklall—LL—or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
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 assi ee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed
recordation as set forth in 37 CF 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)

Solid State Opto Limited British Virgin Islands

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual [E Corporation or other private group entity D Govemm V
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):

KI Issue Fee $1400 '3 A check in the amount of the fee(s) is enclosed. $1715

KI Publication Fee (No small entity discount permitted) $300 CI Payment by credit card. Form PTO-2038 is attached. m wide-mes only.
KI Advance Order - # of Copies 4 $15 a The Director is hereby authorized b charge the required fee(s), or credit any ove ayment

Deposu Account Number | 8=( )988 (enclose an extra copy of this form . 
5. Change in Entity Status (from status indicated above)

D a. Applicant claims SMALL ENTITY status. See 37 CFR 127. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2).
The Director of the USPTO is re- . e - _ : nly the Issue Fee and Publication Fee (ifany) or to re-a ply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publivtion Fee (1 quired) Will not be acce- -d from anyone other than t e applicant; a registered attorney or agent; or the assignee or other part
interest as shown by the record- of the United ‘ ates Patent and Tradm Office.

 

  Authorized Signature Date March 14, 2005

Typed or printed nameM— Regimmion No, 22 I 1 25 

This collection of information is required by 37 CFR 1.31]. The information is reiuired to obtain or retain a benefit b the public which is to file (and by the USPTO to procan application. Confidentiality'is govcmed by 35 U.S.C. 122.and 37 CFR [.14. T '15 collection is estimated to take I minutes to complete, including gathering, preparing,

submitting the completed application form to the USPTO. Time Will V32, degending upon the individual case. Any comments on the amount of time you require to com
this form and/or stfgestions for reducmg this burden, should be sent to t e C ief In ormation Officer, US. Patent and Trademark Office, US. Department of Commerce,
Box 1450, Alexan na, Viifinia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 14Alexandria, Virginia 2231 -l450.

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 12/04) Approved for use through 04/30/2007 OMB 0651 0033 U S Patent and Trademark Office; U S DEPARTMENT OF COMMER

Page 3 of 342



      
     

      
    

   
  

  
 

          

   

     

            

   
    

         
      

   
  

    

         

  

               
 

              
   

                   
  

        

             
        

Page 4 of 342

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSPO. Box 1450

Alarmdria,\‘iminia 22313-1450
 

‘ ' www.mto‘gnv

10/298,367 2872 ' 7530

Change of Address/Power of Attorney

The following fields have been set to Customer Number 23908 on 02/28/2005

0 Correspondence Address

. Power of Attorney

The address of record for Customer Number 23908 is:
RENNEFl OTTO BOISSELLE & SKLAR, LLP
1621 EUCLID AVENUE
NINETEENTH FLOOR

; CLEVELAND, OH 44115

The Practitioners of record for Customer Number 23908 are:

PTO INSTRUCTIONS:

Please take the following action when the correspondence address has been changed to a customer
number:

1) Add 'ADDRESS CHANGE TO CUSTOMER NUMBER‘ on the next available content line of ,
the File Jacket.

2) Put a line through the old address on the File Jacket and enter the Customer Number as the
new address.

3) File this Notice in the File Jacket.

Please take the following action when the correspondence address has NOT been changed:
1) File this Noncein the File Jacket

Page 4 of 342



        
     

      
 

    
   

   
 

 
 

 

      

   

   
      

  
   

   

   

    

 

   

            

   

               

    

              

      

               
                 

                
           

                
              

               
                

                  
    

      

        

           
   

        

                     
 

               
         

           

           
            

          
     

                     
                      

                      
           

                  
         

                 
               

    

         

Page 5 of 342

UNITED STATES PATENT AND TRADEMARK OFFICE ifUNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Ofiice
Address: COMMISSIONER FOR PATENTS

P.0. Box I450
Alexandria. Virginia 223 III-1450
www.usplo.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

Donald L. Otto AssAF, FAYEZ G

Renner, Otto, Boisselle & Sklar, LLP
19m...
1621 Euclid Avenue 2872

Cleveland) OH 441152191 DATE MAILED: 01/05/2005

I0/293,367 I III 8/2002 Jeffery R. Parker GLOLPOIOGUSD 3656

TITLE OF INVENTION: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE APPLICATIONS AND THE LIKE

SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE

N0nonprovisional $1400 $3 00 $1700 04/05/2005

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATEN
WQM IEE @3113 LS MEI). THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHT
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPO
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 w FROM TH
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. IH
STATUTORY PERIOD CANNQT fl EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOV

REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-SSB (0
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WIL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

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

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is n
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 53 on Part B — Fee
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and l

the ISSUE FEE shown above.

11. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) w
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should
completed and an extra copy of the form should be submitted. '

111. All communications regarding this application must give the application number. Please direct all communications prior to issuance
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
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3

PTOL 85 (Rev 12/04) Approved for use through 04/30/2007

Page 5 of 342



     

               
   

   
   

    
                        

                      
                        

   
                         

           
            

          

   
      

  
   

   

     
             

             
            

           

  

 

 

            

   

               

    

             

      

    

     

           
  
         

    

         
           

   

         
          

    
             

          
           

       

               

                           
                    

           

                           

      

   

        

       

    

           

         

                

         
                         

              

   

      

                                 
                          

                           
                          
                       

   
                          

                      

Page 6 of 342

PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or Egg (703) 746-4000

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requiredkeBloeks I through 5 should be completed whap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees Wlll mailed to the current corres ndence address
in icated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS"maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS “Emu“ 3m“ l r” ”W Chang‘ “”54“” Note: A certificate of mailin can only be used for domestic mailings of
Fee(s) Transmittal. This eerti icate cannot be _used for any other accompany

papers. Each additional paper, such as an aSSIgnment or formal drawing, m

 

 

7590 01/05/2005 ave its own certificate of mailing or nansmissron.

Donald L. Otto Certificate of Mailing or Transmission
' I hereb certif that this Fee 5 Transmittal is being deposited with the Un

Renncr’ Otto’ BOISSCIIC & Sklar, LLP States ostal ervice with sul‘licient postage for first class mail in an envel
19th Floor addressed to the Mail Stop ISSUE FEE address above, or bein facsim1621 Euclid Avenue transmitted to the USPTO ( 03) 746—4000, on the date indicated be ow.

  

  

 

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

10/298,367 11/18/2002 Jeffery R. Parker GLOLP0106USD 3656

TITLE OF INVENTION: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE APPLICATIONS AND THE LIKE

Cleveland, OH 44115-2191

 
  

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

NO 5nonprovisional $1400 300 SI 700 04/05/2005

ASSAF, FAYEZ G 2872 362-029000

   
 

  
 
 

I. Chan e of correspondence address or indication of "Fee Address“ (37
CFR l. 63).

Cl Chan e of corres ondence address (or Change of CorrespondenceAddress orm PTO/ B/122) attached.

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

2. For printing on the patent front page, list

(1) the names of up to 3 registered patent anomeys l
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
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 assi ee is identified below, no assignee data will. appear on the patent. If an assignee is identified below, the document has been filed
recordation as set forth in 37 CF 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) : D Individual D Corporation or other private group entity D Govemm 

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):

D Issue Fee D A check in the amount of the fee(s) is enclosed.

D Publication Fee (No small entity discount permitted) D Payment by credit card. Form PTO-2038 is attached.

D Advance Order - # of Copies C1 The Director is hereby authorized by charge the required fee(s), or credit any ove ayment
Depostt Account Number (enclose an extra copy of this form . 

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

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2).

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-a ply any previously paid issue fee to the application identified above.NOTE: The Issue Fee and Publication Fee (1 required) Will not be accepted from anyone other than t e applicant; a registered attoniey or agent; or the assignee or other pan
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 1.31 1. The information is re uired to obtain or retain a benefit b the public which is to file (and by the USPTO to proc
an application. Confidentiality is governed by 35 U.S.C. 122_and 37 CFR 1.14. is collection is estimated to take 1 minutes to complete, including gathering, preparing,

submitting the completed application form to the USPTO, Time will varfil depending upon the individual case. Any comments on the amount of time you require to com
this form and/or suggestions for reducing this burden, should be sent to t e C ief In ormation Officer, US. Patent and Trademark Office, U.S. Department of Commerce,
El“ 1430, A5“? ‘n2,23,lr ilnggZZlIS-MSO. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 14exan na, irginia - .

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 12/04) Approved for use through 04/30/2007 OMB 0651 0033 U 5 Patent and Trademark Office; U S DEPARTMENT OF COMMER

Page 6 of 342



            
      
    

   
   

 

             

       

   

   
      

  
   

   

   

    

 

   

          
       

                        
                       
                

                
             

                
    

                
               

               

    

         

Page 7 of 342

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Oflke
Address: COMMISSIONER FOR PATENTS PD. Box 1450

Alexandria. Virginia 223134450ww.uspto.gov

mswevmoa

10/298,367 11/18/2002 Jeffery R. Parker GLOLPOI06USD 3656

Donald L. Otto ASSAF,FAYF1 G

Renner, Otto, Boisselle & Sklar, LLP
19mm

1621 Euclid Avenue 2872

Cleveland, OH 44115-2191 DATE MAlLED: 01/05/2005

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 0 day(s). If the issue fee is paid on the date that is three months after t

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a ha

months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If 3 Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date th
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 Retriev

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office

Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should

directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3

PTOL 85 (Rev 12/04) Approved for use through 04/30/2007

Page 7 of 342



   

    
      

    

               
                  

                    
                     

                

           

         

              

                  
           

           

               

                     

      

      

                   
             
      

                  
              

          
                

           

                  
    

                        
                 

                 
           

 
       

         

        
    

        

   

        

     
    

    

        

    

     
            

Page 8 of 342

 
   
  

Application No. Applicant(s) -

10/298,367 PARKER ET AL.
Examiner Art Unit

Fayez G. Assaf 2872

- The MAILING DA TE 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. i2 This communication is responsive to the Amendment filed 10/25/2004.

Notice of Allowability  
 
  

  

  
 2. E The allowed claim(s) is/are 1-8 10-23 26-33 and 53-55.
 

 
   

3. The drawings filed on 12 February 2004 are accepted by the Examiner.

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

a) C] All b) I] Some“ c) El None of the:

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

2. [3 Certified copies of the priority documents have been received in Application No._

3. E] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

 

  
  
  

  

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

 5. [:i 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.  

 6. E] CORRECTED DRAWINGS (as “replacement sheets") must be submitted.

(a) C] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) E] hereto or 2) E] to Paper No./Mail Date_.

(b) E] including changes required by the attached Examiner’s Amendment I Comment or in the Office action of
Paper No./MaiI 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).

7. El 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. CI Notice of References Cited (PTO-892) 5. E] Notice of Informal Patent Application (PTO-152)

2. E] Notice of Draftperson’s Patent Drawing Review (PTO-94B) 6. [:1 Interview Summary (PTO-413),
 

  
 

  
  

 

Paper No./Mai| Date .
3. E Information Disclosure Statements (PTO—1449 or PTO/SB/08), 7. E Examiner's Amendment/Comment

Paper No./MaiI Date 10/01/2004 "
4. I] Examiner's Comment Regarding Requirement for Deposit 8. E Examiner's Statement of Reasons for Allowance

of Biological Material 9. [:1 Other .  

U.S. Patent and Trademark Office

PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./MaiI Date 1229200

Page 8 of 342 4



   

   

  

  

 

        

         

          

          

           

           

          

         

          

         

         

        

         

          

           

          

  

         

         

Page 9 of 342

Application/Control Number: 10/298,367 Page 2

Art Unit: 2872

DETAILED ACTION

Election/Restrictions

Claim 1 is generic and allowable. Accordingly, the

restriction requirement as to the encompassed species is hereby

withdrawn and claims 26-33, directed to the second species are

no longer withdrawn from consideration since all of the claims

to this species depend from or otherwise include each of the

limitations of an allowed generic claim. In view of the above

noted withdrawal of the restriction requirement as to the linked

species, applicant(s) are advised that if any claim(s) depending

from or including all the limitations of the allowable generic

linking claim(s) be presented in a continuation or divisional

application, such claims may be subject to provisional statutory

and/or nonstatutory double patenting rejections over the claims

of the instant application. Once a restriction requirement is

withdrawn, the provisions of 35 U.S.C. 121 are no longer

applicable. See In re Ziegler, 44 F.2d 1211, 1215, 170 USPQ

129, 131-32 (CCPA 1971). See also MPEP § 804.01.

.Examiner’s Amendment

An examiner’s amendment to the record appears below. Should

the changes and/or additions be unacceptable to applicant, an

Page 9 of 342



   

   

  

            

          

        

       

   

          

          

  

   

           

           

  

 

        

            

        

         

     

       

          

Page 10 of 342

Application/Control Number: 10/298,367 Page 3

Art Unit: 2872

amendment may be filed as provided by 37 CFR 1.312. To ensure

consideration of such an amendment, it MUST be submitted no

later than the payment of the issue fee.

The application has been amended as follows:

In the Specification:

Page 1, line 5, after “lo/005,090, filed December 5, 221”,

the following phrase has been inserted, —-now U.S. Patent No.

6,508,563 B2--.

Reasons for Allowance

Claims 1-8, 10—23, 26-33 and 53-55 are allowable in View of

the Amendment to claims filed 10/25/2004 and further in view of

Applicant remarks.

Conclusion

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 Fayez G.
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Application/Control Number: 10/298,367 Page 4

Art Unit: 2872

Assaf whose telephone number is (571) 272-2307. The examiner

can normally be reached on 8-5 M-F.

If attempts to reach the examiner by telephone are

unsuccessful, the examiner’s supervisor, Drew Dunn can be

reached on (571) 272-2312. The fax phone number for the

organization where this application or proceeding is assigned is

703—872-9306.

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).

FA _ ,7 5525 7% ,[_'L_
12/29/04 FAVEZGAMF

PRMMWWWBUWMNER
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I hereby certifyt a is paper (along with any paper referred to as being attached or enclosed) is being
deposited with the United States Postal Service on the date show below with the United States Postal

   Date: October 20 2004

  Dona . Otto

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Attorney Docket GLOLPO106USD

In re PATENT application of

Jeffery R. Parker et al

Serial No. 10/298,367

Filed November 18, 2002

For: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE

APPLICATIONS AND THE LIKE

Art Unit 2872

Confirmation No. 3656

Fayez G. Assaf, Examiner

REPLY TO NOTICE OF NON-COMPLIANT

AMENDMENT MAILED OCTOBER 12I 2004

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, Virginia 22313-1450

Sir:

In reply to the Notice of Non-Compliant Amendment mailed October 12, -

2004, resubmitted herewith is the entire “Amendments to the Claims” section of

applicants’ amendment filed October 1, 2004 in which markings have been

added to amended claim 13 to show any changes in compliance with 37 CFR

1.121.
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In view of the foregoing, further and favorable consideration of this

application is respectfully requested.

In the event that an extension of time is necessary, this should be

considered a petition for such an extension. If required, fees are enclosed for the

extension of time and/or for the presentation of new and/or amended claims. In

the event any additional fees are due in connection with the filing of this

amendment, the Commissioner is authorized to charge those fees to our Deposit

Account No. 18-0988 (Docket No. GLOLPO106USD).

Respectfully submitted,

RENNER, OTTO, BOISSELLE & SKLAR, LLP

By

Donald L. Otto, Registration No. 22,125

1621 Euclid Avenue

Nineteenth Floor

Cleveland, Ohio 44115-2191
Phone: 216-621-1113

Fax: 216—621-6165

Z:\SEC177\GLOL\P1OGD\REPLY TO NOTICE OF NON-COMPLIANT AMENDMENT.doc
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Amendments to the Claims:

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

application.

Listing of Claims:

Claim 1 (currently amended): A light emitting assembly for vehicle illumination

comprising a light guide having opposite sides and at least one light input surface

along at least one edge of said light guide, one or more light emitting diodes

along said light input surface for supplying-light—tesaid—light—geide receiving light

from said light emitting diodes and conducting the light from said edge for

emission of the light from at least one of said sides, a plurality of light extracting

deformities on at least one suiiaeeef—said—light—geiele of said sides, said

deformities having shapes for controlling an output ray angle distribution of

emitted light to suit a particular application, and a transparent substrate overlying

at least one surface-ef—said—light—guide of said sides, said substrate providing an

exterior portion of a vehicle for vehicle illumination at said exterior portion.

Claim 2 (original): The assembly of claim 1 wherein said substrate comprises at

least one of a sheet, film, lens and plate.

Claim 3 (original): The assembly of claim 1 wherein said substrate is attached to

said light guide.
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Claim 4 (original): The assembly of claim 1 wherein said substrate is positioned

against said light guide.

Claim 5 (currently amended): The assembly of claim 1 wherein said substrate

covers said at least one suFfaeeef—said—lightgu-ide of said sides.

Claim 6 (currently amended): The assembly of claim 1 wherein said deformities

are at least one of depressions and raised surfaces on said—ene—susfaeeef—said

light—guide at least one of said sides.

Claim 7 (currently amended): The assembly of claim 1 wherein said deformities

vary on saietene—surfaeeef—said—light-guide at least one of said sides.

Claim 8 (original): The assembly of claim 1 wherein at least one of said

deformities is at least one of prismatic, lenticular and other device that changes

the output ray angle distribution.

Claim 9 (canceled)

Claim 10 (previously presented): The assembly of claim 1 wherein said light

emitting diodes are attached to a circuit.
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Claim 11 (previously presented): The assembly of claim 1 wherein said light

emitting diodes are embedded, potted, bonded or molded into said light guide.

Claim 12 (currently amended): The assembly of claim 1 wherein said deformities

are on more than one suFfaGe-ef—said—light—guide of said sides.

Claim 13 (currently amended): The assembly of claim 1 wherein said deformities

are on two both sides of said light guide.

Claim 14 (original): The assembly of claim 1 wherein at least some deformities

are on said substrate.

Claim 15 (original): The assembly of claim 1 wherein said substrate has at least

one of a prismatic lens, lenticular lens, and other device that changes the output

ray angle distribution.

Claim 16 (original): The assembly of claim 1 wherein more than one said

substrate overlies said light guide.

Claim 17 (currently amended): The assembly of claim 1 wherein said substrate

has deformities on at least one surface of said substrate, said deformities on said

substrate having shapes for controlling an output ray angle distribution of emitted

light to suit a particular application, at least some of the deformities on at least

4
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one of said light guide and said substrate varying relative to one another in at

least one of the following characteristics: size, shape, placement, index of

refraction, density, angle, depth, height and type.

Claim 18 (original): The assembly of claim 17 wherein the variations in the

deformities are random.

Claim 19 (original): The assembly of claim 17 wherein said substrate comprises

at least one of a sheet, film, lens and plate.

Claim 20 (original): The assembly of claim 17 wherein said substrate has

reflective and refractive surfaces.

Claim 21 (original): The assembly of claim 17 wherein said substrate has a

coafing.

Claim 22 (original): The assembly of claim 17 wherein more than one said

substrate overlies said light guide.

Claim 23 (currently amended): The assembly of claim 17 wherein at least one

surfaee Sig of at least one of said substrate and said light guide is prismatic or

lenticular.
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Claims 24 and 25 (canceled)

Claim 26 (previously presented): The assembly of claim 1 wherein at least one

of said light guide and said substrate has at least one of a coating and surface

treatment that changes, wherein the changes in said at least one of the coating

and surface treatment are at least one of the following: density, color, index of

refraction, reflection, opaqueness, translucence, area, depth, shape, size and

type.

Claim 27 (original): The assembly of claim 26 wherein said at least one of the

coating and surface treatment are at least one of the following: paint, ink, coating

and epoxy.

Claim 28 (original): The assembly of claim 26 wherein the coating is selected to

improve at least one of the following: color correction, opaqueness, diffusion,

reflection, translucence and transmission of light.

Claim 29 (currently amended): The assembly of claim 26 wherein at least one

surface sid_e of at least one of said light guide and said substrate is at least one

of prismatic, lenticular and other device that changes the output ray angle

distribution.
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Claim 30 (original): The assembly of claim 26 wherein the coating on at least

one of said light guide and said substrate randomly changes.

Claim 31 (original): The assembly of claim 26 wherein the surface treatment of

at least one of said light guide and said substrate randomly changes.

Claim 32 (currently amended): The assembly of claim 26 wherein at least one

surface sifi of at least one of said light guide and said substrate varies in shape

or geometry.

Claim 33 (currently amended): The assembly of claim 32 wherein the shape or

geometry of said one susfaee side randomly varies.

Claims 34-52 (canceled)

Claim 53 (previously presented): The assembly of claim 1 wherein said

substrate provides protection for the light guide.

Claim 54 (previously presented): The assembly of claim 1 wherein there are a

plurality of said light emitting diodes along said light input surface.

Claim 55 (previously presented): The assembly of claim 1 wherein at least some

of said deformities include prismatic surfaces having angles that vary.

7
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addrcsq: COMMISSIONER FOR PATENTS

PO, Box [450
Alexandria. Virginia 22313- I450www.uspto.gov

 
10/298,367 11/18/2002 Jeffery R. Parker GLOLPOIOéUSD 3656

Donald L. Otto ASSAF,FAYEZ G
Renner, Otto, Boisselle & Sklar, LLP
0le

1621 Euclid Avenue 2872
Cleveland, OH 44115-2191 DATE MAILED: 10/12/2004

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO 90C (Rev 10/03)
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COMMISSIONER FOR PArENrs
UNITED STATES PATENT AND TRADEMARK OFFICE

PO. Box I450
ALEXANDRIA, VA 22313-1450

vvww.u:pto.gov

 
Notice of Non-Compliant Amendment (37 CFR 1.121)

MI; 95 3%?
The amendment document filed on fl“/‘4 q is considered non—compliant because it has failed to meet the requirements of
37 CFR 1.121. In order for the amendment document to be compliant, correction of the following item(s) is required. Only the
corrected section of the non-compliant amendment document must be resubmitted (in its entirety), e.g., the entire
“Amendments to the claims” section of applicant’s amendment document must be re-submitted. 37 CFR 1.121(h).

THE FOLLOWING CHECKED (X) ITEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT:

1:1 1. Amendments to the specification:

 

[:1 A Amended paragraph(s) do not include markings. .
1:1 B. New paragraph(s) should not be underlined.
1:] C. Other

D 2. Abstract:

1:1 A. Not presented on a separate sheet, 37 CFR 1.72.
1:] B. Other  

1:1 3. Amendments to the drawings;

4. Amendments to the claims:

A. A complete listing ofa_ll of the Claims is not present.

B. The listing of claims does not include the text ofall pending claims (including withdrawn claims)

El

Cl

C. Each claim has not been provided with the proper status identifier, and as such, the individual status ofeach
claim cannot be identified. Note: the status ol‘every claim must be indicated after its claim number by using
one ofthe following 7 status identifiers: (Original), (Currently amended), (Canceled), (Withdrawn), (Previously
presented), (New) and (Not entered).

D D. The claims of this amendment pap ‘ me not been res ntedIn ascendingpumerical or.derFor further explanation ofthe amendment format re uired by 37 CFR 1241, see MPEPSec. 714 and the SPTO website at
http://www.nspto. gowweb/olfiees_pac/dapp/opla/meovnotice/otficeflyerndt .

    

  
 

 
 

1f the non—compliant amendment is a PRELIMINARY AMENDMENT, applicant is given ONE MONTH from the mail date of
this letter to supply the corrected section which complies with 37 CFR 1.121. Failure to comply with 37 CFR 1.121 will result in

'non-entry of the preliminary amendment and examination on the merits will commence without consideration of the proposed
changes in the preliminary amendment(s). This notice is not an action under 35 U.S.C. 132, and this ONE MONTH time limit
is not extendable.

If the non-compliant amendment is a reply to a NON-FINAL OFFICE ACTION (including a submission for an RCE), and
since the amendment appears to be a lJo'Iza/ide attempt to be a reply (37 CFR 1.135(0)), applicant is given 21 TIME PERIOD 01‘
ONE MONTH from the mailing ofthis notice within which to re-submit the corrected section which complies with 37 CFR 1.121
in order to avoid abandonment, EXTENSIONS OF THIS TIME PERIOD ARE AVAILABLE UNDER 37 CFR 1.136(21).

If the amendment is a reply to 3 FINAL REJECTION, this form may be an attachment to an Advisory Action. The period for
res onse to a final re'eetion continues to run from the date set in the final rc'eetion, and is not affected by the non-compliant
Status ofthe amendment

M W 57// 27» /fl?
Legal Instruments Examiner (LIE) Telephone No.
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r)

CERTIFICATE OF MAILING (37 CFR 1.8(a)

I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being
deposited with the United States Postal Service on the date shown below with the United States Postal
Service on the date shown below with sufficient postage as fir c mail in an envelope addressed to:

450, Al xandria, Virgjni

X
Donald L. Otto

   
 

313-1450.

 
 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Attorney Docket GLOLPO106USD

In re PATENT application of

Jeffery R. Parker et al

Serial No. 10/298,367

Filed November 18, 2002

For: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE

APPLICATIONS AND THE LIKE

Art Unit 2872

Confirmation No. 3656

Fayez G. Assaf, Examiner

REPLY TO OFFICE ACTION OF JUNE 29I 2004

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, Virginia 22313—1450

Sir:

In reply to the Office Action of June 29, 2004, please amend the above-

identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on

page 2 of this paper.

Remarks/Arguments begin on page 8 of this paper.
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r]

Amendments to the Claims:

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

application.

Listing of Claims:

Claim 1 (currently amended): A light emitting assembly for vehicle illumination

comprising a light guide having opposite sides and at least one light input surface

along at least one edge of said light guide, one or more light emitting diodes

along said light input surface for supplying-light—te—said—light—guide receiving light

from said light emitting diodes and conducting the light from said edge for

emission of the light from at least one of said sides, a plurality of light extracting

deformities on at least one su#aee—ef—said—light—gu+de of said sides, said

deformities having shapes for controlling an output ray angle distribution of

emitted light to suit a particular application, and a transparent substrate overlying

at least one surface—ef—said—light—guide of said sides, said substrate providing an

exterior portion of a vehicle for vehicle illumination at said exterior portion.

Claim 2 (original): The assembly of claim 1 wherein said substrate comprises at

least one of a sheet, film, lens and plate.

Claim 3 (original): The assembly of claim 1 wherein said substrate is attached to

said light guide.
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Claim 4 (original): The assembly of claim 1 wherein said substrate is positioned

against said light guide.

Claim 5 (currently amended): The assembly of claim 1 wherein said substrate

covers said at least one surfaseef—said—light—guide of said sides.

Claim 6 (currently amended): The assembly of claim 1 wherein said deformities

are at least one of depressions and raised surfaces on said—ene—sufiaseef—said

light—guide at least one of said sides.

Claim 7 (currently amended): The assembly of claim 1 wherein said deformities

vary on said—enesuifaeeef—said—light—guide at least one of said sides.

Claim 8 (original): The assembly of claim 1 wherein at least one of said

deformities is at least one of prismatic, lenticular and other device that changes

the output ray angle distribution.

Claim 9 (canceled)

Claim 10 (previously presented): The assembly of claim 1 wherein said light

emitting diodes are attached to a circuit.
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Claim 11 (previously presented): The assembly of claim 1 wherein said light

emitting diodes are embedded. potted, bonded or molded into said light guide.

Claim 12 (currently amended): The assembly of claim 1 wherein said deformities

are on more than one smiaee—ef—eald-light—gulde of said sides.

Claim 13 (currently amended): The assembly of claim 1 wherein said deformities

are on twe both sides of said light guide.

Claim 14 (original): The assembly of claim 1 wherein at least some deformities

are on said substrate.

Claim 15 (original): The assembly of claim 1 wherein said substrate has at least

one of a prismatic lens, lenticular lens, and other device that changes the output

ray angle distribution.

Claim 16 (original): The assembly of claim 1 wherein more than one said

substrate overlies said light guide.

Claim 17 (currently amended): The assembly of claim 1 wherein said substrate

has deformities on at least one surface of said substrate, said deformities on said

substrate having shapes for controlling an output ray angle distribution of emitted

light to suit a particular application, at least some of the deformities on at least
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one of said light guide and said substrate varying relative to one another in at

least one of the following characteristics: size, shape, placement, index of

refraction, density, angle, depth, height and type.

Claim 18 (original): The assembly of claim 17 wherein the variations in the

deformities are random.

Claim 19 (original): The assembly of claim 17 wherein said substrate comprises

at least one of a sheet, film, lens and plate.

Claim 20 (original): The assembly of claim 17 wherein said substrate has

reflective and refractive surfaces.

Claim 21 (original): The assembly of claim 17 wherein said substrate has a

coafing.

Claim 22 (original): The assembly of claim 17 wherein more than one said

substrate overlies said light guide.

Claim 23 (currently amended): The assembly of claim 17 wherein at least one

suFfase side of at least one of said substrate and said light guide is prismatic or

lenticular.
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Claims 24 and 25 (canceled)

Claim 26 (previously presented): The assembly of claim 1 wherein at least one

of said light guide and said substrate has at least one of a coating and surface

treatment that changes, wherein the changes in said at least one of the coating

and surface treatment are at least one of the following: density, color, index of

refraction, reflection, opaqueness, translucence, area, depth, 'shape, size and

type.

Claim 27 (original): The assembly of claim 26 wherein said at least one of the

coating and surface treatment are at least one of the following: paint, ink, coating

and epoxy.

Claim 28 (original): The assembly of claim 26 wherein the coating is selected to

improve at least one of the following: color correction, opaqueness, diffusion,

reflection, translucence and transmission of light.

Claim 29 (currently amended): The assembly of claim 26 wherein at least one

surface m of at least one of said light guide and said substrate is at least one

of prismatic, lenticular and other device that changes the output ray angle

distribution.
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Claim 30 (original): The assembly of claim 26 wherein the coating on at least

one of said light guide and said substrate randomly changes.

Claim 31 (original): The assembly of claim 26 wherein the surface treatment of

at least one of said light guide and said substrate randomly changes.

Claim 32 (currently amended): The assembly of claim 26 wherein at least one

surfaee & of at least one of said light guide and said substrate varies in shape

or geometry.

Claim 33 (currently amended): The assembly of claim 32 wherein the shape or

geometry of said one Wm randomly varies.

Claims 34-52 (canceled)

Claim 53 (previously presented): The assembly of claim 1 wherein said

substrate provides protection for the light guide.

Claim 54 (previously presented): The assembly of claim 1 wherein there are a

plurality of said light emitting diodes along said light input surface.

Claim 55 (previously presented): The assembly of claim 1 wherein at least some

of said deformities include prismatic surfaces having angles that vary.
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REMARKS/ARGUMENTS

Claims 1-8, 10-23, 26-33 and 53-55 remain in the application. Claims 9,

24, 25 and 34-52 are canceled. Claims 1-8, 10-23 and 53-55 read on the elected

species 1. Claims 26-33 are withdrawn from consideration.

Claims 1-6, 8, 10, 11, 14-17, 19-23, 53 and 54 are rejected under 35

U.S.C. § 102(b) as being anticipated by Serizawa et al (US. 4,733,335). In

support. the Examiner contends that Serizawa discloses a light emitting

assembly illumination comprising a light guide (125 of Fig. 2) having at least one

light input surface (Figs. 2 and 4), one or more light emitting diodes (111 of Fig.

2) along said light input surface for supplying light to said light guide, a plurality of

light extracting deformities (lenses onto light guide) on at least one surface of

said light guide, said deformities having shapes (Fig. 4) for controlling an output

ray angle distribution of emitted light to suit a particular application, and a

transparent substrate (218 of Fig. 4) overlying at least one surface of the light

guide, the substrate providing an exterior portion of a vehicle for vehicle

illumination at said exterior portion (line 8 to line 15 of column 10).

However, the light emitting assembly of Serizawa is a high mount stop

lamp that is either mounted on the exterior or interior of a vehicle. Thus the so-

called substrate 218 of Serizawa (which is actually a light shielding film on the

front surface of the front lens 205) does not provide an exterior portion of a

vehicle for vehicle illumination at the exterior portion as recited in claim 1.

Moreover, the light emitting diodes of Serizawa are positioned adjacent one side

of the lens assembly 104 for shining light through the lens assembly from one
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side to the other. In contrast, claim 1 has been amended more particularly to

recite that the light guide has opposite sides and at least one light input surface

along at least one edge of the light guide, and that one or more light emitting

diodes are along the light input surface for receiving light from the light emitting

diodes and conducting the light from the edge of the light guide for emission of

the light from at least one of the sides, in a manner clearly nowhere taught by

Serizawa. Accordingly, claim 1 is submitted as clearly allowable.

Claims 2-6, 8, 10, 11, 14-17, 19-23, 53 and 54 depend from claim 1 and

are submitted as allowable for substantially the same reasons. Moreover, at

least claim 17 further patentably distinguishes over Serizawa by reciting that at

least some of the deformities on at least one of the light guide and the substrate

vary relative to one another in at least one of the specified characteristics. In

Serizawa, all of the deformities are the same.

Claims 7, 12, 13, 18 and 55 are rejected under 35 U.S.C. § 103(a) as

being unpatentable over Serizawa et al. The Examiner acknowledges that

Serizawa does not disclose that the deformities vary on at least one of the sides

of the light guide (claim 7), that the variations in the deformities are random

(claim 18)}that the deformities are on more than one of the sides of the light

guide (claims 12 and 13), and that at least some of the deformities include

prismatic surfaces having angles that vary (claim 55). With respect to these

claim features, the Examiner contends that they are well known in illumination

devices utilized in vehicles, and that it would have been obvious to use such

optical deformities in order to provide the proper light illumination which suits a
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particular application in a vehicle (i.e., illuminating plate, turn signals, etc.).

However, with this contention applicants’ attorney cannot agree. The facts in the

reCord must support the legal conclusion of obviousness under 35 U.S.C. § 103.

Merely stating that a particular feature is obvious, without adequate factual

support, is not sufficient. Moreover, claims 7, 12-13, 18 and 55 depend from

claim 1 and are submitted as allowable for substantially the same reasons in

addition to reciting the above noted additional novel features in the claimed

combination.

Claims 26-33 are withdrawn. However, withdrawn claims 26-33 depend

from claim 1 and are also submitted as allowable.

For the foregoing reasons, this application is now believed to be in

condition for final allowance of all of the pending claims 1-8, 10-23, 26-33 and

53-55, and early action to that end is earnestly solicited. Should the Examiner

disagree with applicants’ attorney in any respect, it is respectfully requested that

the Examiner telephone applicants’ attorney in an effort to resolve such

differences.

In the event that an extension of time is necessary, this should be

considered a petition for such an extension. If required, fees are enclosed for the

extension of time and/or for the presentation of new and/or amended claims. In

the event any additional fees are due in connection with the filing of this

amendment, the Commissioner is authorized to charge those fees to our Deposit

Account No. 18-0988 (Docket No. GLOLPO106USD).

10
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Respectfully submitted,

RENNER, OTTO, BOISSELLE & SKLAR, LLP

 
1621 Euclid Avenue

Nineteenth Floor

Cleveland, Ohio 44115-2191

Phone: 216-621-1113

Fax: 216-621-6165

Z:\SEC177\GLOL\P1060\REPLY TO DA OF 6—29-04.doc
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Attorney Docket No. GLOLP0106USD

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

patent application of

licant: Jeffery R. Parker et aI
ialNo.: 10/298,367

Wtflil‘iled: November 18, 2002' ’ For: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE APPLICATIONS AND THE LIKE

Art Unit: 2872

Examiner: Fayez G. Assaf

SUPPLEM ENTAL INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment
Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

Sir:

1. Pursuant to 37 C.F.R. 1.97 and 1.98, and in compliance with 37 C.F.R. 1.56, the Office's attention is directed to

the patents, pending applications, publications and other information listed on the attached PTO—1449. Acopy of each
listed document is enclosed, except for (a) those previously cited or submitted to the Office in the following

application(s) upon which this application relies for an earlier filing date under 35 U.S.C. 120, and (b) any US. patent
or US. patent application publication if the present application was filed after June 30, 2003 or entered the national
stage under 35 USC § 371 after June 30, 2003:

Serial No.: 10/005,090 09/703,088 09/167,949 08/585,062

Filing Date: 12/5/01 10/31 /00 10/7/98 1/16/96
Pat. No.: 6,508,563 6,367,940 6,158,867 5,895,115
Issue Date: 1/21/03 4/9/02 12/12/00 4/20/99

Regarding any document, publication or other information for which a date is not given on the attached PTO—1449,
A licant s believe 5 the same ma uali as " rior" art to this a lication and should be treated accordin |

although Applicant(s) reserve(s) the right to contest the prior art status of any document, publication or information,
should issue arise.

2. Regarding each listed document that is not in the English language, an English-language translation accompanies
this Statement as indicated on the attached PTO-1449 or a concise explanation of the relevance of the document is
set forth in the following document(s):

(a) _ A copy of each English language version of a search report (or EPO Search Report) indicating the
degree of relevance found by the foreign office of each document being submitted from the search
report, is being submitted herewith or has previously been submitted.

(b) _ Attached is a "Concise Explanation of Relevance of Non-English Language Documents".

3. Pursuant to 37 C.F.R. 1.97(b) this Statement is being filed (one must be checked):

(a) _ Within 3 months of the filing date, date of entry into the National Stage, or filing date of a CPA.

(b) __ Before the mailing date of a first Office Action on the merits. if this Statement is not filed before the
mailing date of a first Office Action on the merits, the required certification is given below or, in the
absence thereof, the Office is authorized to charge the required fee set forth in 37 C.F.R. 1.17(p) to

10/04/8004 CNBUYEN 00000006 10298367
01 FC:1806 100.00 0.0
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Deposit Account No. 18-0988 for consideration of this Statement.

(c) __ Before the mailing date of a first Office Action on the merits after a first or second submission after final
rejection under 37 C.F.R. 1.129(a).

(d) _ After the period set forth in 37 C.F.R. 1.97(b) but before the mailing date of either a final action or a
notice of allowance.

(1 ) _ The required certification is given below, 95

(2)_ Enclosed is a check in the amount of $180.00 covering the fee set forth in 37 C.F.R. 1.17(p) for
consideration of this Statement, or

(3) _ Charge the fee set forth in 37 C.F.R. 1.17(p) to Deposit Account No. 18-0988

(e) X After the mailing date of either a final action or a notice of allowance, but before payment of the issue
fee. Petition hereby is made for consideration of this Statement and the required certification is indicated
below.

(1) _X_ Enclosed is a check covering the fee set forth in 37 C.F.R. 1.17(p), or

(2) _ Charge the fee set forth in 37 C.F.R. 1.17(p) to Deposit Account No. 18-0988.

4. Certification (if applicable)

(a)_ The undersigned hereby certifies that each item of information contained in this Statement was first cited
in any communication from a foreign patent office in a counterpart foreign application not more than 3
months prior to the filing of this Statement.

(b) __ The undersigned hereby certifies that no item of information contained in this Statement was cited in a
communication from a foreign patent office in a counterpartforeign application, and, to the undersigned's

knowledge after making reasonable inquiry, no item of information contained in this statement was
known to any individual designated in 37 C.F.R. 1.56(c) more than 3 months prior to the filing of this
Statement.

5. The Commissioner is hereby authorized to charge any additional fees or credit any overpayment to Deposit
Account No. 18-0988.

Respectfully Submitted,

 
Donald L. Otto

Reg. No. 22,125
1621 Euclid Avenue, 19th Floor

Cleveland, Ohio 44115

(216) 621-1113

CERTIFICATE OF MAILING UNDER 37 C.F.R. §1.8

I hereby certify that this correspondence (along with any paper referenced as being attached or enclosed) is being
deposited on the below date with the United States Postal Servic 'th sufficient postage as first class mail in an

envelopeaddressed to Mail StopAmendment, Commissionerfor atents,P.O.Box14§0, xandria,VA22313-1450. 
  Date: September 29, 2004 / ’

Donald L. Otto
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L; . .r . . ' Sheet 1

Atty Docket No. Serial No.

Jeffery R. Parker et al

Filing Date Group

November 18, 2002

U.S. PATENT DOCUMENTS

'‘i_-I--§_lnitial (MMIYYYY) class Appropriate

-———--—
-———--—

FOREIGN PATENT DOCUMENTS

Date Country Class Sub- -ranslation
(MM/YYYY) class -“

AU-A-78486/91 pub. 12/1991

(enclosed)

-——-----
-———----

-__-llllenclosed

OTHER ART

Author, Title, Date, Pertinent Pages, etc. 'hi I .

EXAMINER DATE CONSIDERED
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W

This invention relates to a control panel for use in portable electronic devices,

comprising one or more light sourCes for illuminating the keys and the display
typically found on such devices. Suitable applications of the invention include
portable telephones and calculators.

Some previously known solutions for illuminating keypads are disclosed in US

patent publications; 4,124,879; 4,365,120; 4,636,593; 4,812,831 and
4,916,262. Publication 4,365,120 describes a solution where each key, which is

made of light—transmitting material, comprises its own light source, situated in a
recess formed in the back of the key. In the solution according to publication

4,1 24,879, light is distributed around the keypad from a light source on the side

of the keypad through light-conducting channels situated between the rows of

keys. The channels are provided with matt and reflecting painted surfaces for
directing the light. In publication 4,636,593 the keys are part of an element made
of translucent elastomeric material, and the light sources are placed between the

keys in recesses formed in the element. Publication 4,91 6,262 discloses a structure
formed of numerous superimposed, light-transmitting layers in which the keypad

is illuminated by light conducting through the lowest layer of the structure and
distributing over the whole area of the keypad. In the solution according to

publication 4,81 2,831 the keypad is illuminated by electroluminescence provided
by phosphorizin‘g powder or ink contained in a layer under the keypad.

Excluding US patent publication 4,124,879, all the solutions above have light

sources placed within the keypad, or arranged to be effective from under the

keypad. A drawback with these solutions is that the position of the light source
results inthe control panel being relatively thick. In publication 4, 1 24,879 the light

source is to the side of the keypad, thus overcoming the thickness problem. This
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2

solution, however. requires a complex channel structure to direct the light to the

keys, usually with numerous surfaces painted with matt or reflecting paint.

According to the present invention there is provided a light guide for a key pad,

comprising a sheet—like light-transmitting member having matted or greyed light-

transmitting and light-diffusing surfaces disposed in regions corresponding to keys

of a key pad for illuminating the keys of the key pad and having smooth surfaces

between the regions corresponding to the keys to inhibit illumination of the

surfaces between said regions.

An advantage of the invention is that is provides a simple solution for distributing

light to illuminate a control panel for an electronic device and distributing light to

the keypad in the lateral direction from one or more light sources situated at the

edges of the keypad.

The operation of a sheet-like light guide in accordance with the invention is based

on the total internal reflection of light in the sheet material in a similar manner as

in light cables containing optic fibres. A beam of light which comes to the surface

of the light guide in an inclined manner does not escape the light guide but is

reflected back instead, and diffusion of light outside the light guide only occurs in

the areas of the light guide which are made uneven for the purpose of diffusing the '

light. Using the solution, the illumination can be directed to each key of the keypad,

while the external areas of the keys remain unilluminated. A single source of light

is sufficient to illuminate the keypad, but the control panel is preferably provided

with several light sources which can provide different colour light and which can

be used to vary the illumination of the keypad. Suitable materials for the light guide

include plastic materials, such as polycarbonate. polystyrene or polymethyl-

methacrylate, which are easy to cast and which transmit light well, though other

materials are viable with which the above-mentioned total reflection effect is

possible.
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3

In accordance with an advantageous embodiment of the invention each aperture
of the light guide corresponding to each key is provided with a roughened surface,
while the surface of the light guide between the apertures is smooth. If the light
guide is manufactured by casting of plastics such as polycarbonate, both the
roughened surfaces on the apertures and the smooth surfaces between them can
be provided by the actual casting prOCess. A sufficiently smooth surface keeps a
major part of the light beams inside the light guide so that no separate, non-
transparent coating is required to keep the surface unilluminated.

The sheet-like light guide preferably comprises an opening under each key through
which the key communicates with the circuit board under the light guide, the side
surfaces of the openings being roughened to diffuse light. In addition, the openings
expand in a concave, conical or pyramid-like manner in the direction of the surface
of the control panel, whereby the inclined surfaces of the openings direct light
diagonally to the keys on the surface of the control panel.

In accordance with an advantageous embodiment of the invention keys are included
in a uniform, sheet-like element located on top of the sheet-like light guide, the
element being generally of light-transmitting or translucent material. The said
element protects the smooth surfaces of the light guide against scratching which
would cause light to diffuse in spots intended to be unilluminated. The element may

be a light-transmitting rubber material such as silicone.

The front surface of the element containing said keypad can be even or flat, except
for ridges which are of non-transparent silicone, for example, and which form a net
or similar figure on the surface of the element, separating the keys from each other.
The ridges make it easier to use the keypad and they form a guard against the
accidental pushing of the keys while the device is in a pocket, for instance.

ln accordance with an especially advantageous embodiment the sheet-like light
guide extends, in addition to the keypad, to the display included in the control panel
of the device and comprises one or more roughened surfaces to illuminate the
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display. This means that the keypad and the display can be illuminated using the

same light sourcelsl. ln previously known solutions both the keypad and the display

required separate light sources. Further, by a single casting a light guide for both

the keys and the display can be fabricated.

Embodiments of the invention will now be described, by way of example only and

with reference to the accompanying drawings. in which:

Figure 1 illustrates a control panel for a mobile phone which is provided with an

illuminated keypad and display in accordance with the invention;

Figure 2 is an axial cross section of the control panel shown in Figure 1;

Figure 3 is an exploded view of Figure 2 showing the components which constitute

the control panel; and

Figure 4 illustrates the light guide included in the control panel, as viewed in

direction lV—lV, of Figure 3. Le. from above.

Referring to Figures 1 and 2, there is shown a control panel 3 comprising a keypad

1, a display 2, light sources 4 and a substantially planar light guide 5, used to

illuminate the display 2 and keys 7.

Referring also to Figure 3, there is shown on the uppermost part of control panel

3 a sheet-like cover 8 made from non—transparent material. The cover 8 includes

openings 9, 10 for the display 2 and the keypad 1 respectively.

The keypad 1 comprises a planar element 1 1 with mutually perpendicular ridges 6

defining the edge of the keys 7. The lower surface of the planar element 11

includes projections 12 below each key 7. The planar element 1 1 is preferably

made of translucent silicone, except for the ridges 6 and any numbers and other

symbols painted on keys 7, which are non-translucent.
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5

Referring to Figure 3 and Figure 4, there is shown a planar light guide 5 in cross-

section and from above respectively. The light guide 5 is preferably made of

polycarbonate or a corresponding light-transmitting material to permit illumination
of the display 2 and the keypad 1 with light from light sources 4. The light guide

5 is provided with concave apertures 13 situated below each key 7 of keypad 1
and from the lower surface with recesses 16—18 for accommodating the light

sources 4, a display element 14 and a display control circuit 15. The'light guide 5

is preferably fabricated by casting and comprises roughened cast surfaces against
the concave apertures 13 and recesses 16, 17, while the remaining surfaces are .

cast smooth. Light is guided throughout the light guide 5 using the method of total

internal reflection, in which light is reflected back from smooth surfaces of the light

guide without the light transmitting outside the light guide. Light transmission is

only effective on the roughened surfaces of the light guide where the light is

diffused and consequently the light only illuminates the keys 7, and the display

element 14. The concave apertures 13 in the light guide below the keys 7 have a

conical shape such that they increase in radius towards the keys 7 the purpose of

which is to direct light diagonally from the roughened conical surfaces 1 9 to the

keys 7 on the surface of the control panel 3.

Preferably the light guide 5 extends over the area of the keypad as a plate-like

element which except for the openings for the keys is of a unitary configuration.

The keys 7 and the concave apertures 13 are arranged in longitudinal and
transversal rows corresponding to the usual arrangement of the keys, thus defining

a rectangular area for the keypad. The light guide 5 acts as a means for

distributing the light through the channels between the rows of the concave

apertures 13 to the entire area of the keypad. For effective light distribution the
channels should be wide enough in comparison with the size of the concave

apertures 13. This applies in particular to channels extending in a direction
perpendicular to the direction from which the light is sourced. Preferably the crOSS-

sectionalarea of a channel between a pair of adjacent concave apertures is at least

equal to the cross—sectional area of one of the concave apertures. Referring now

to the areas of the concave apertures and the keypad as seen in Figures 1 and 2.
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the sum of all the areas corresponding to the concave apertures is preferably no

more than about 25% of the total area of the keypad, thus leaving at least 75%

of the keypad's area for the light channels extending between and around the

concave apertures. The percentage area of the keypad taken up‘by the keys,

however, is significantly larger which leads to less area on the keypad being

unused.

The base of the control panel 3 comprises a printed circuit board 20 provided with

electronic components. Referring to Figures 2 and 3, light sources 4 are provided

on circuit board 20 on either side of the keypad 1 such that one of the light

sources is situated between the keypad 1 and the display 2. Light source 4 may

be a light bulb, a fluorescent tube or a light emitting diode. The light may be white
or monochromatic, and in accordance with the invention the device can be provided

with several light sources of different wavelength, which can be used

simultaneously or separately to ' alter the lighting of keypad 1. If desired, a

fluorescent coating may be applied to the roughened surfaces of apertures 13 of

the light guide 5 or each key 7 may be dyed with a different colour. Display
element 14 situated below the display 2 on circuit board 20 can be in the form of

a liquid crystal display which is connected to display control circuit 1 5 via a lead

21 . Metal domes 22 are situated between projections 1 2 and circuit board 20. the

dome being compressed when a key is pushed, either connecting or disconnecting

an electrical contact provided on the circuit board.

The components 1 . 8, 5 and 20 of the control panel shown in Figure 3 are attached

to each other by gluing to form the assembly shown in Figure 2. Keypad 1 is fitted

into opening 10 in the cover 8 such that the cover 8 and the keypad 1 together

cover the light guide 5 beneath them. The keys 7 communicate with the electrical

contacts of the circuit board 20 through the concave apertures 13 of the light

guide 5. The light sources 4 are situated within the recesses 1 6 in the light guide
5 and the display element 14 is situated in recess 17 below display 2 in such a

manner that the light guide functions as a light-transmitting window protecting the

display element 14. The light from light sources 4 is transmitted through the

Page 53 of 342



 

              

                

            

               

                 

             

           

             

           

                

     

             

            

               

    

Page 54 of 342

7

roughened surfaces of recesses 16 and into the light guide 5. The illumination of
smitting out of the light guide via the

the keys 7 is then achieved by light tran
e apertures 13. Similarly the display

roughened conical surfaces 19 of the concav
element 14I

In view of the fore to a person skilled in the art
that various modifi pe of the invention. For
example the specific e aces, alternatively the
illuminating parts of light guide 5 can be provided with relatively coarser roughness,
such as different regular-s-haped ridges cast on the light guide's surface.
Furthermore, it may be advantageous to mould the light guide 5 so that it can be
situated under display element 14.

The scope of the presentdisclosure includes any novel feature or combination of
features disclosed therein either explicitly or implicitly irrespective of whether or not
it relates to the claimed invention or mitigates any or all of the problems addressed
by the present invention.
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CLAIMS

1 . A light guide for a key pad, comprising a sheet-like light-transmitting

member having matted or greyed light-transmitting and light-diffusing surfaces

disposed in regions corresponding to keys of a key pad for illuminating the keys of

the key pad and having smooth surfaces between the regions corresponding to the

keys to inhibit illumination of the surfaces between said regions. *

2. A light guide according to Claim 1, wherein the sheet-like light guide

further comprises an aperture in said regions adapted to enable a corresponding key

to communicate with a circuit board disposed the light guide, and a side surface

of said apertures are matted or roughened to diffuse light incident thereon.

3. ' A light guide according to Claim 2, wherein the apertures are generally

concave and expand conically in a direction towards a major surface of the sheet-

like light guide such that the side surface of the apertures direct light diagonally to

the keys.

4. A control panel comprising a light guide according to any of the

preceding Claims/wherein there are provided keys formed in a uniform, sheet-like

element disposed on a top surface of the sheet—like light guide, the element being

generally of light-transmitting or translucent material, and the front surface of the

element which is otherwise even or flat, comprising non-translucent ridges which

form a net or similar figure on the surface of the element, separating the keys.

5. A control panel according to Claim 4, wherein each key comprises a

projection disposed in a corresponding aperture of the light guide and projecting

from the sheet-like element, a movement of the projection causing an electric

contact to be created or disconnected in a circuit board disposed under the light

guide.
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6. A control panel according to Claim 4 or Claim 5, further comprising at
least two light sources disposed at Opposing edges of the sheet-like element and

from which the light guide distributes light to the keys.

7. A control panel according to any of Claims 4 to 6, wherein the sheet—
in addition to the keys, also to a display diSposed in the

ore light-transmitting and light—diffusing
like light guide extends,

control panel, and comprises one or m

surfaces to illuminate the display.

8. A control panel according to Claim 7, wherein the light guide extends

over the top of the display element in the display such that the light guide forms

a light-transmitting window for the display.

9. A control panel according to Claim 8, wherein the display element is
situated in a recess formed in a back surface of the light guide. the side surfaces

of the recess being matted or roughened to illuminate the display.
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The present invention relates to edge illuminated

displays, in particular to the type of edge lit signs

which are used for displaying directional information, for

exampleh in emergency evacuation lighting.

Emergency evacuation signs must comply with strict-

standards as regards their illumination properties. Edge

lit signs are known but difficulties arise in engineering

them to give the correct illumination properties.

The present invention provides a novel edge lit sign,

which utilises a panel having thereon a diffraction

grating consisting of a plurality of adjacent vertical

linear prisms. The prisms run substantially

perpendicularly with respect to the edge from which

illumination is provided, and act to scatter the light to

cause illumination of a display panel placed opposite the
diffraction surface.

Use of 'V' shaped prims with walls running at an

angle of 45°, and being of varying depth and width,

results in good control of illumination properties of the

Sign-

Claim: Indefinite
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The present invention relates to edge illuminated

displays, in particular to the type of edge lit signs

which are used for displaying directional information, for

example, in emergency evacuation lighting.

Emergency evacuation signs must comply with strict

standards as regards their illumination properties. Edge

lit signs are known but difficulties arise in engineering

them to give the correct illumination properties.

The present invention provides a novel edge lit sign,

which utilises a panel having thereon a diffraction

grating consisting of a plurality of adjacent vertical

linear prisms. The prisms run substantially

perpendicularly with respect to the edge from which

illumination is provided, and act to scatter the light to

cause illumination of a display panel placed opposite the

diffraction surface.

' Use of "V" shaped prims with walls running at an

angle of 45°, and being of varying depth and width,

results in good control of illumination properties of the

Sign.
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The present invention relates to an edge illuminated

display and, particularly but not exclusively, to an edge

lit sign for displaying information.

In many buildings, such as, for example, hotels and

office blocks, it is required that they be provided with

clearly illuminated signs marking exits and directions

towards exits, for example, in case of the need for

emergency evacuation of the building.

are provided for such signs.

For example,

Strict standards

in Australia, the Australian Standard

AS2293 entitled “Emergency Evacuation Lighting in

Buildings", provides the following conditions for

emergency lighting.

Under the most unfavourable conditions, the sign must

operate with the least possible variation in luminance not

more than a 5:1 ratio, within the legend and also within

its background while maintaining a minimum luminance ratio

of 4:1 between the legend and its background. In addition

the luminance of the background within 25mm of the legend

is to be no less than Bed/m2 (candela/metrez).
A highly technical approach is required to meet these

standards. Edge-lit signs have been known for many

years. For example edge lit signs are known where the

legend consists of letters engraved in a substrate and a

source of illumination is shone down onto the substrate

edgewise to illuminate the engraving. A problem here is

that it is diffiCult to attain even illumination of the

display because upper parts of the engraving tend to have

a shading effect on lower parts. It is very difficult to

design such a structure so that it falls within the

necessary standards. Other types of edge—lit signs also

exist, and they also have problems in complying with the
standards.

The present invention provides a display, comprising

a display member having a first surface carrying display

7846691A__l_>
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matter and a second surface, the second surface being

provided with a diffraction pattern arranged to direct

light from an edge of the display member proximate the
second surface so as to cause illumination of the display.

The second surface is preferably opposite said first

surface.

The diffraction pattern preferably comprises a series

of parallel grooves machined or hand grooved into the

second surface. They are preferably centred so as to

provide the required illumination of the display.

The grooves are preferably engineered as a series of

parallel linear light diffusing refractors or “linear

prisms". The grooves are preferably ”V" shaped in

cross-section. The side walls of the grooves preferably

slope downwards at an angle of 45° to the surface. We

have found that this angle for the groove side walls

advantageously gives optimum illumination properties.

This angle can be somewhat varied, e.g., 40-500,

and still provide good illumination properties. The angle

may vary from these limits. 1 ‘
The linear light diffusing refractors may be arranged

so that they run in a direction substantially

perpendicular to the direction of the edge of the display

member from which illumination is provided (i.e.

vertically). The refractors could slope somewhat from the

perpendicular.

The grooves preferably run directly parallel to each

other-

The 'V' shaped grooves act as prisms to catch and

refract light from the light source and project it towards

the disPlay to cause substantially even illumination over

the whole surface of the display.

A problem can still arise in the even spread of the

illumination over the display by virtue of the fact that

the parts of the linear prisms adjacent and close to the

7848691A__I_>
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light source can receive and scatter more light than the

parts of the linear prisms further away from the light

source._ Where the light source is at the top of the edge
lit display, one can therefore have a situation where the

top part of a display is better illuminated than the

bottom part.

In a preferred embodiment the linear prisms are

arranged such that they become gradually deeper the

further away from the light source they are. For example,

in the case where the prisms run in a direction away from

the light source the depth of each prism adjacent the

light source may be in the order of 0.3mm, whereas at the

opposite end of the prism away from the light source the

depth may be in the region of 0.6mm, with a gradation in

depth from the part of the prism adjacent the light source

to the part furthest away from the light source.

Alternative dimensions are 0.1mm at the edge adjacent the

light source to 0.3mm at the part furthest away from the

light source. These dimensions are not limiting, and can
be varied.

This advantageously results in more even

illumination, because the deeper part of the prism

naturally catches, refracts and reflects more light than

the shallower part of the prism. Situating the deep part

of the prism away from the light source, thus makes up for
the extra light that the part of the prism adjacent the
light source receives.

As well as getting deeper away from the light source,

it is preferred that the prisms are arranged to gradually
increase in width away from the light source. This also

helps in the ability of the prism to catch more light as
distance frOm the light source increases. Again, a

gradual increase in width is preferred, as is a gradual
increase in depth.

As adjacent prisms increase in width away from the

7348691A_l_>
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light source respective walls of the respective prisms may
actually come to overlap each other. This is not a

problem and does not cause any disadvantages as regards
even spread of illumination.

In preferred embodiments, the light source is a strip
light which extends along one edge of the display member.
However, it is usual that the strip light does not extend

the full extent of the display member. There are usually
gaps at either end of the display member which do not have

a strip light adjacent to them. We have found that in

order to provide completely even illumination at these end

parts it is preferable to provide prisms which do not vary
in depth or width, just in the end areas.

Two such display members as defined above are

preferably combined in a display unit,,so that first

surfaces carrying display matter are provided on opposed
faces of the display. A light source is positioned

proximate one edge of said unit to provide the required
illumination.

The preferred embodiment comprises a composite

display unit, comprising a central member having

diffraction patterns on opposite faces thereof, and two

outer panel members carrying display matter and sandwiched

either side of the central member. The diffraction

patterns on either face of the central or intermediate

member therefore comprise respective second surfaces of

two display members as previously defined, the respective

the surface of each of the outer panel members. The outer

panel members, in the preferred embodiments, are

configured to provide diffusion of the light directed from

the central member. They may be of opal plastics, for
example.

It is possible to dispense with the outer panel

members and merely have a single member with a diffraction

7848691A l >
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pattern on opposing faces and display information on the

same faces as the diffraction pattern. In such a case the

first and second surfaces as previously defined would
actually be the same surface.

With the display member in accordance with the present
invention a light source is preferably positioned as close

as possible to the edge of the second surface. An

advantage of positioning the light source this close is

that the final photometric results are improved. The light
source may even be touching the edge of the second surface.

The provision of linear light diffusing refractors

has the advantage that it is possible to provide

illumination to the display, eg, "EXIT“ legend, which is

in compliance with the guidelines provided for emergency
lighting signs. We have found that the illumination

properties of this type of linear prism arrangement are

extremely satisfactory, particularly with the 45° angle

arrangement for the walls of the prisms and the increasing
width and depth-type structure the further away from the
light source of prisms arranged in a direction

perpendicular to the edge adjacent to the light source.

The display unit may not only comprise the

three-component composite unit as discussed above, but
could also comprise a four-component unit. The

four-component unit comprises two display members, each

comprising two components. The first component being a
central member having one surface provided with a

diffraction pattern, and the second component being an
outer panel member provided with display information on a

surface thereof. Both display members could be placed
back to back to prOVide a four-component arrangement

display unit. The preferred display unit, however, is the
three-component display unit as discussed above.

The present invention further provides a display unit
comprising two display members, each display member

susoocucx <AU_734369M-L>
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comprising a first surface carrying a display for

illumination and a second surface, said second surface

having a diffraction pattern for directing light from an
edge of said display member proximate said second surface

to cause illumination of the display, said two display
members being placed back to back.

The second surface is preferably substantially
opposite said first surface.

The display members comprising the display unit may
have any or all of the preferred features discussed above

in relation to the display member of the invention.

In the preferred embodiment display unit of the

three-component type unit, the second surfaces of both

constituent display members are provided on opposing faces
of a single central member.

Where the display unit consists of a four

component-type unit, so that each display member consists
of two parts, a part carrying the diffraction pattern and
a part carrying the display information or legend, each

central member may have both its surfaces provided with a
diffraction pattern, so that light will be directed

therefrom to illuminate the displays on both second plate
members.

The present invention yet further provides a display,
comprising a diSplay member having a first surface

carrying display matter, and a second surface, the second

surface being provided with a diffraction pattern arranged
to direct light from an edge of the display member
proximate the second surface so as to cause illumination

of the display, the diffraction pattern comprising a
plurality of adjacent linear prims of varying depth and/or
width whereby to provide desired illumination properties.

The prisms run in a direction substantially
perpendicular to the edge of said second surface adjacent
to the light source.

Page 67 of342
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This aspect of the invention may also have any or all
of the preferred features of the invention discussed'above
in relation to the other aspects.‘

The present invention yet further provides a method
of controlling illumination of a display surface,
comprising the steps of providing a second surface
arranged to illuminate said display surface, said second
surface having a diffraction pattern thereon and being
arranged to receive light from a light source and direct
the light to illuminate the display, and providing varying
depth and/or width linear prisms as the diffraction
pattern in order to control the illumination. _

Features and advantages of the present invention will
become apparent from the following description of an
embodiment thereof, by way of example only, with reference
to the accompanying drawings in which:

Fig. 1 shows a front on partially cut-away view of an
edge lit EXIT sign in accordance with an embodiment of the
present invention;

Fig. 2 shows a side on cross-sectional view along
line xx of the embodiment of Fig. 1;

Fig. 3 shows a front-on view of an inner panel
arranged to carry a diffraction pattern in accordance with
an embodiment of the present invention;

Fig. 3A shows a side-view of the panel of Fig. 3, and
Figs 4A and 4B show details on A and B of the panel

of Fig. 3. A being a detail looking down from the top edge

With reference to the Figures, an edge lit EXIT
luminaire l is illustrated, which comprises two display
members 2A, 28. Each display member comprises a first
surface 3A, 3B mounting display information for

illumination, and a second surface 4A, 4B mounting a
diffraction grating comprising a series of parallel

7848691 A_|_>
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vertical grooves or vertical “prisms” machined or hand

grooved into the surface 4A, 4B. The source of

illumination, strip light 5, is provided adjacent one edge
of the display members 2A, 23, which are mounted back to

back with-respect to each other to provide illumination

for the display information on the first surfaces 3A, 38.

The vertical diffraction grating, the grooves of which run

in a direction perpendicular to the direction of the edge

6 adjacent the strip light, cause the light provided by
illumination source S to be diffracted in an outward

direction to provide the required illumination of the

display information.

The prisms on the surfaces 4A and 4B of the display

members 2A, 28, cause the illumination Item light source 5

to be spread in an even manner over the display surfaces
3A, 38, by a mechanism of refraction, reflection and

diffraction due to the angles formed by the walls of the
prisms. As will be discussed later in the description,

the linear prisms actually vary in depth and width along

their length so as to provide the optimum illumination
properties.

In more detail, the illustrated display unit
comprises a housing 7, which may be mounted to the surface

of a ceiling or may be located and fixed in a recess in

the ceiling. A longitudinal light source 5 is mounted

within the housing 7 on the underside of a reflector

plate 8. The light source 5 is also anoiosed lengthwise

by two lateral reflectors 9 into which the display member

assembly 2A, 28 is protruding with its edge reaching as
near as possible to the surface of the light source 5.

The closer the light source S is to the edge of the

display unit 2A, 28, even to the point at touching, we
have found the better the final photometric results are.

The face plate 10 is provided to complete the housing
structure and enclose the light source 5. The enclosures,
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is housing 7, lateral sections 9 and face plate 10, may be
constructed in steel, aluminium or plastic, with the

condition that the required refleCting surfaces are
adequately provided.

The display members 2A, 23 of the display

unitcomprise three plastic panels 20, 21 and 22. The

inner panel 20 is of clear perspex and of adequate

thickness to convey the light emitted from the light
source 5 placed at the upper edge of the assembly. To
assist an even as possible distribution of light, the

surfaces 4A, 4B of the panel 20 are, as described above,

machined to provide vertical linear light diffusing
refractors, or prisms (not shown) in close proximity to
each other. In this particular embodiment, the vertical

grooves are adjacent to each other, their centres being
0.5mm apart. The depth of the prisms ranges from in the

order of 0.1mm at the edge of the panel 20 proximate to

the light source 5, increasing in depth gradually to in

the region of 0.5mm at the extreme end of the prisms away
from the light source S.

The width of each prism also increases as the distance

from the edge proximate the light source 5 increases.

The two outer panels 21, 22 are opal and are of

sufficient thickness to provide rigidity. The legend
”EXIT" is silkscreened in reverse in green on the outside

of the opal outer plastic panels 21, 22 (ie, on the first

surface 3A, 3B). A white legend on a green background is
thus provided.

Please note that an alternative method would be to
eliminate outer panels 21, 22 and have first

surfaces 3A, 38 on the outer faces of panel 20, i.e., the
faces having the diffraction pattern. The problem here is
that it would require several silkscreening steps as
opposed to the one above, ie, it would be necessary to
silkscreen in white the whole outside of the perspex panel

ensoocm <AU 7648691A_I_>
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21, 22 and again reversing the green colour allowing the
legend to remain in white.

Fig. 3 shows a front-on view of inner panel 20. The

diffraction grooves C are shown in one area only on this
drawing, but it will be appreciated that they extend

across the panel. However, areas x, Y and 2, which have

different types of diffraction prisms, are indicated in

the drawing. Area Y comprises a plurality of parallel

prisms which increase in depth and width as distance from

top edge 100 increases, as described above. The width of

the prisms may be such that at a certain point from top

edge 100 they start to overlap. This is not a problem,

and optimum light illumination properties are still

obtained. It is believed that the increase in depth and

width from the top edge 100 means the further one travels

away from the top edge the more light the prisms are

capable of retracting and reflecting to provide

illumination. The increase in depth and width therefore

'compensates for the (act that there is more light at the

top of the panel because of the proximity of the light
source 5.

Areas x and z of the panel 20 indicate areas which

lie outside the limits of the strip light source 5. It is

usual in edge lit signs to have such outlying areas. We

have found that if grooves of increased depth and width

are provided in these areas, illumination properties are

not good because of the fact that the light source 5 does

not extend to these areas. However, by making the prisms

in these areas x and z to be of constant depth and width

all the way down from top edge 100, constant illumination

properties are obtained. The prisms in these areas are

thus of constant depth and constant width.

Figs. 4A and 4B show details on A and B of the

diffraction pattern of panel 20, illustrating how the

parallel prisms increase in depth and width from the top
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to the bottom of the panel 20. The top grooves, in detail

4A, are in the order of 1mm in depth and the bottom

grooves, in detail 43, are in the order of 0.5mm in

depth. 'The bottom of the grooves (the apex of the "V')
are evenly spaced from each other all the way down the
length of the panel by a distance of 0.5mm.

It is not quite clear from these drawings, but the

top grooves in detail 4A will have their edges spaced

apart from each other, whereas the edges of the tops of
the bottom grooves in detail 48 will be close to each

other, by virtue of the grooves widening towards the

bottom of the panel 20. The slope of the walls of the

prisms is at all times 45° from the surface of the panel
20.

The prisms may be manufactured by a number of means.

One grooving (Linear Prism) cutting machine consists of a

steel base plate with 4 pillars (one on each corner) of
adjustable height. These pillars accommodate two guide
shafts in parallel to each other upon which a cradle

mounted on brass bushes is allowed to travel forward and

backward by sliding movements. To this cradle a tool

steel cutting comb assembly is fixed in such a manner that

it locks when the cradle is pulled towards the operator,
thus allowing the cutting of grooves in the plastic panel
and it unlocks when it is pushed away from the operator-

A rubber pad is fixed on the upper surface of the

steel base plate for the purpose of protecting the surface
of the plastic panel when it is placed upon it and also to
impede any sliding movement of the panel which is also
held in position by means of adjustable bars. Because the

height of the runners can be adjusted independently on
each pillar it is possible to control the variation in

depth and width of the grooves from the top to the bottom
of the panel. The cutting comb comprises a series of

inverted 'V' shaped ‘teeth‘, akin to the shape of the saw

BNSDOCID: <AU_7848691A__I_>
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teeth made from tooled steel. In order to produce the

diffraction grating on the area Y of panel 20, the panel

20 is placed in the appropriate position on the base of

the scriber and the height of the runners (guide shafts)
is adjusted such that they slope downwards towards the

bottom of the panel. When the scriber is drawn from the

top of the panel to the bottom of the panel the combs cuts

into the panel 20 following the slope of the runners

causing increase in width and_depth of the grooves as the

teeth of the scriber go deeper into the panel 20. To

scribe the areas X and z of the panel 20, which are

constant width and depth prisms, the height of the runners

on the pillars is adjusted to make them level before

scribing. _
the that there is an area 0 at the top of the panel

which is a polished surface. This area U is mounted in

the display housing. Note that all the dimensions

discussed in this description are examples only, and

should not be taken as limiting.

The grooves are preferably "V” shaped in

cross-section, as shown in the drawings. The depth of the

groove is preferably 0.1mm or over, increasing as distance

from edge 100 increases.

The vertical linear 45° prismatic indentations and

the thereby derived semi-matt surfaces of the centre

perspex (or similar) panel combined with the abutting

outer opal panels results in the refraction, reflection

and diffusion of light in all directions thereby obtaining
an even distribution of light over the surface area of the

outer opal panels and hence evenly illuminating any legend
and its background screen printed on, or otherwise affixed

to, the outer opal panels.

The present invention can be used for the display of

any type of information, not just directional indicia, as

described. For example, pictorial matter could also be

'5 'W°WW31‘3’42
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displayed.

It will be recognised by persons skilled in the art

that numerous variations and modifications may be made to

the invention as described above without departing from

the spirit or scope of the invention as broadly described.
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The claims defining the invention are as follows:-

1. a display, comprising a display member having a first

surface carrying display matter and a second surface, the

second surface being provided with a diffraction pattern

arranged to direct light from an edge of the display

member proximate the second surface so as to cause

illumination of the display.

2. A display in accordance with claim 1, wherein the

diffraction pattern comprises a series of parallel grooves

in the second surface.

3. A display in accordance with claim 2, wherein the

grooves have side walls which slope at an angle in the

range of 40° - 50° to a plane running through the tops

of the grooves.

4. A display in accordance with claim 3, wherein the

angle of slope of the groove walls is 45°.
5. A display in accordance with any of claims 2 to 4,

wherein the grooves are "V” shaped in cross-section, the

base of each groove being the apex of the "V".

6. A display in accordance with any of claims 2 to 5,

wherein the grooves run in a direction substantially

perpendicular to the edge of the display member from which

light is provided.

7. A display in accordance with any of claims 2 to 6,

wherein the depth of the grooves increases the further the

grooves are away from the edge of the display member from

which light is provided.

8. A display in accordance with any of claims 2.to 7,

wherein the width of the grooves increases the further the

grooves are away from the edge of the display member from

which light is provided. _

9. A display in accordance with claim 7 or 8, wherein

grooves in areas proximate each end of the second surface

do not increase in depth or width the further they are

away from the edge of the display member from which light

mmafiage 17'5”“ 342
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is provided.

10. A display in accordance with claims 7, 8 or 9,

wherein the grooves run in a direction substantially
perpendicular to the edge of the display member from which
light is provided, and the increase in width or depth is a
gradual increase.

11. A display in accordance with any preceding claim,

wherein the display member is a composite unit comprising
first and second panel members, the first panel carrying
the first surface having the display material, and the

second panel carrying the second surface having the
diffraction pattern.

12. A display in accordance with claim 11, wherein the
first panel is an optical diffuser.

13. A display unit comprising two display members, each

display member being_in accordance with any of claims 1 to
12, said two display members being positioned back to back.

14. A display unit in accordance with claim 13, wherein

the display unit is a composite unit comprising three

panel members, a central member and two outer members, the
two outer members having respective first surfaces

carrying the display material and the central member

having two respective opposing second surfaces carrying
the diffraction patterns.

15. A display unit in accordance with claim 13, wherein

the display unit is a composite unit comprising four panel
members, two inner members and two outer members, the two

outer members having respective first surfaces carrying
the display material and the two inner members having
respective second surfaces carrying the diffraction
patterns.

16. A display unit in accordance with any of claims 13 to

15, further comprising a light source mounted adjacent one
edge of the display unit.

17. A display, comprising a display member having first

784869 1 A_l_)
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surface carrying display matter, and a second surface, the

second surface being provided with a diffraction pattern

arranged to direct light from an edge of the display

member proximate the second surface so as to cause

illumination of the display, the diffraction pattern

comprising a plurality of adjacent linear prisms of

varying depth whereby to provide desired illumination

properties. ‘

13. A display in accordance with claim 17, wherein the

linear prisms also vary in width in order to provide

desired illumination properties.

19. A display in accordance with any of claims 17 or 18,

wherein the linear prisms run in a direction substantially

perpendicular to the edge of the display member from which

light is provided.

20. A display in accordance with any of claims 17 through

19, wherein the linear prisms are grooves having the

features of shape of any of claims 3 to 5.

21. A method of controlling illumination of a display

surface, comprising the steps of providing a second

surface arranged to illuminate said display surface, said

second surface having a diffraction pattern thereon and

being arranged to receive light from a light source and

direct the light to illuminate the display, and providing

varying depth and/or width linear prisms as the

diffraction pattern in order to control the illumination.

22. A display substantially as described herein with

reference to the accompanying drawings.

23. A display unit substantially as described herein with

reference to the accompanying drawings.

DATED this day of

MINITRONICS PTY. LIMITED

Patent Attorneys for the

Applicant:

F.B. RICE 8 CO.
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Improvements in or relating to DiSplay and Advertising Devices

I, HORACE ARTHUR MOORE, a British
Subject. of 479, Green Irene, Goodmayes,
Essex. do hereby declare the nature of

_ this invention to be as follows:—
0 This invention relates to display and

advertising devices of the type (herein-
after referred to as the type described)
having a Lady port-ion comprising a sheet
of transparent material provided with

10 ornamentation, patterns, letters, legends
or the like. This device may be used.
with or without artificial illumination

which, when employed, is preferably
arranged to direct light rays edgewise

15 into the body portion. ‘
The invention has for its main object

to provide an improved construction of
device of the type described having
ornamentation, letters or the ilke applied

20 in a novel manner.
According to the invention there is

provided a display or advertising device
'3“- of the type described, whereof the body

purl-ion is provided in its rear face with a
25 plurality of holes or recesses arranged in

spaced relation to form the ornamenta-
tion, pattern, design, figure, one or more
letters, legends or the like.

Preferably, the recesses are circular,
30 and theymay be wholly or partly of

tapered or conical formation.
The recesses may be of various depth

which preferably increases progressively
in a direction from one edge of the body

35 portion towards its opposite edge.
The sides of the holes or recesses are

preferably of a. light-Musing nature,
(Lg. roughened or frosted.

A simple form of display device
40 according to the invention consists of a.

rectangular strip of glassclmr trans.
parent. material, e.g. regenerated cell-u-
lose, or' a ,non-inflammable cellulose
derivative, such as cellulose acetate,

45 or any of the similar materials. such as
synthetic resins, which are available at
the present day, having polished edcres
and a row of conically tapered circu or

. ' recesses made centrally in one side of the
50 strip. The sides of the recesses are rough

so as to be light-difiusing, and the recesses
gradually increase in depth from one end
of the row to thewhim; the strip

[Pricebk “‘2.
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is illuminated edgewise at its end having
the shallowest recess, and it is viewed by 55
an observer facing the non-recessed side,
the . recesses have the appearance of
luminous projections formed on the non-
Iecesed side of the strip.

“'hen a. rectangular sheet of trans- 60
parent material has a, circular row of
recesses surrounding a design, 6.5;.
representing a. butterfly, also formed by
recesses, the recesses of the circular row is
nearest the edge to be illuminated will 3be
shallower than those more remote from ~.
that edge, the depth of which more
remote recesses preferably increases
successively until it obtains a maximum
at those recesses nearest the opposite edge. 70
Similarly, some of the recesses ionizing-
the design are preferably deeper than
others.

A device as set forth above may have a»
light filter at one or more edges of the 75
body portion, for ensuring that only rays
of a. predetermined colour or colours
shall pass into the body through its
edge,

A marginal portion of the body may be 80

2% channel section for receiving a. lightfer.

In some cases, that side face of the body
portion which is recessed1 ma be pro-
Vidcd wholly or partly with a da‘ ' opaque 35
sheet- of material or a. darkened back-

gnound for enhancing the appearance of
the device in da light.

If desired. t e said side face may he
covered wholly or partly with a reflector 90
or a reflecting background for the same
purpose.

One or more marginal portions of the.
sheet. of transparent material may be hen-t
so as to lie out of the general plane of the 95
sheet- It is found that when the umbent
flat portion of. the sheet is illuminated
edgewise, the bent portion is also
illuminated. This bent portion may also
be provided with holes or recesses;

The invention also provides the com-
bination with a. neon lam-p, prefemibly of
extended form, of a device as set; forth
alove. arranged with its 'lmdy portion
placed edgewise in relation thereto.

In some cases two devices may be

100
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situated at opposite sides of the neon lamp
of elongated form. '

Alternatively,

the same.

A shop window pelmet may also he
constituted by a device as set forth above.

In some cases, two or more sheets. each
mode as described above, may 'be placed
one in front of another, and one or more
of them may be movable, 6.". rotatable in
relation to another.

15 _ The invention is not restricted to the
precise constructional details described
above, as the improved display device has
wide application. A few examples of its
‘33" are the dials of instruments on aero-

10

:1 described device may
he suspended from or otherwise mounted

5 in relation to an electric incandescent
lamp so as to be illuminated edgewise by

planes, motor cars, and elsewhere, direc- 20
tion indicators and displayed matter on
transport services, and ornaments for
personal wear. Several sheets on dials
may he illuminated by one source of light
conmnon to them all. Also. in some cases, 25
the recesses may '13 made in a, face of a
shth which slants in relation to the
opposite fare, in which case the sheet is
of tapeled cross—section. and the recesses
may all be of the same dept-h. 80

Moreover, in some cases. glass sheets
may ‘lye employed.

Dated this 20th day of March, 1939.

BOULT. \VADE & TENNANT,
111L112. Hat-ton Garden. London, E.C.l,

Chartered Patent Agents.

COMPLETE SPECIFICATION

Improvements in or relating to Display and Advertising Devices
I, Eamon ARTHUR, Moons, a British

Subject, of 479, Green Lane, Goodmayes,
35 Essex, do hereby declare the nature of

this invention and in what. manner the
same is to be performed, to be particu-
larly described and ascertained in and by
the following 'statement:— -

40 This invention relates to display and
advertising devices of the type (herein-
after referred to _as the type described)
lzafing a. body portion comprising a, sheet;
of transparent or translucent material

45 provided with ornamentation, patterns,
letters, legends or the like, for use with
artificial . or daylight illumination
arranged. to direct light rays edgewise
into the bod-y portion.

60 ‘ 14; has heretofore been proposed to
provide an illuminated sign of the type
described comprising one or more glass
plates bearing an etched design whereof

55 ref-mot the light rays with- different
degrees of intensity.

The invention has for its main object. to
provide an improved construction of
device of the type described having

60 ornamentation, letters or the like applied
in a, novel manner in order to enhance the
appearance .of the device when it is
illuminated by artificial light. '

According to the invention there is
65 «provided» a display or advertis‘ 0 device

of the type described, whereof t e sheet

5

forming the bodv portion is provided in Elle line 9——9 in Fiarm;

-Figure 10 is a rear elevation. and

its rear fiace with a. plurality of recesses
arranged in spaced relation. to form the

70 ornamentation, pattern. design. figure.
one or more letters, legends or the like,
which device is characterised in that the

Page 84 of 342

_ _ are diagrammatically illustrated
portions were incised to varying: depths to of

drawings. wherein :—

..the- line 2-?

form of display device, .
away, according to the invent-ion;

the

another form 5

recesses are circular and their sides are of
n. lightodifi'using nature, such as
roughened or frosted.

The recessed sheet is preferably com-
posed of non-vitreous material, and one or
more of its recesses may be wholly or
partly of tapered or conical forniatiou,
Also. the recesses may be of various depth 80
which increases progressively in a direc-
tion from one sheetedge that is to lie
illuminated toward-s an opposite edge.
* In other words. the distance between

75

the front face of the recessed sheet. and 85
the hottom of its recesses may decrease
progressively in a direction from one edge
of the sheet towards the opposite edge,
and when the recessed sheet is of tapered
cross-section the recesses may he of equal 90depth.

Several embodiments of the invention
'hy in!_v

example in accompanying
the

95
Figure l is a rear elevat~ion,.and- '
Fiwurc 2 is a vertical section taken on

in Figure 1 showing one
partly broken

100

Figures 3 and 4 'are perspective views
showing two modified forms;

Figures 5, 6 and 7 are vertical sect-inns
bowing other forms;

Figure 8 is a rear elevation, and
Figure 9 Is a vertical sect-Ion taken on

sure 8 shomng another

105

Figure 11 is a vertical sect-ion taken on 110
line 11~11 in Figure 10 showing
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Figure 12 is a front elevation, and
Figure 13 is a, perspective view showing

two other forms;

Figure 14 is a. vertical sect-ion showing
5 a rotary device according to the inn-min”and

Figure 15 is :1 front. elevation showing
.parl. of another rotary device according to
the invention, and.

Figure 10 is :l \‘crluivul section lulu-n m:
«Elle line 15—16 in Fig-ore 1:3.

10

Like reform—lee characters llr>iguzllv
like parts throughoul luc sewn-lViews.

15 Referring first to Figures l and L'. :I
sheel. ‘2" ml glass-clear. prefix-uh!) nur—
vitreons, lrlelspnn-lii lllill~'rlill. .-.-;.
Iegeucmh-d H-lllllusv. ur a nun-n|fl;|n:.
mahle relluluse derivative such an20
cellulose necktie. or any of llu-rimilar
materials, ouch as synthetic resins, whim
are uVuilnhle at. the present. day. will:
polished edges. constitutes tlu- luuly
portion of n dis-pin) device, and has .1
verhicu-l row of t'irculnr recesses 22 {urine-l
in its rear face. These may he cylindrical,
or conical, or, as shown, partly cylin-
drical and partly tapered or conical. Tl“-
sides of these recesses are rough so as to

30 he light-diffusing, and the recosN-e
gradually increase in depth from one end
of the row to the other. The shallowrr
ru’ meow are situated adjacent In ”11- upper

Jinlislml edge ‘24 of the sheet through
35 Which light rays. indicated by an arrow

‘ 26, enter the sheet from daylight
(illumination or iron: :1 sulln'c of artificial
light. 04;. an electric lump, not. shown.
When the sheet is illuniihnted ('(lzfi‘wisv

40 in the dark. and it is viewed by an
observer faring the front non-recessed
side face 28, the device has a striking
appearance and the recesses appear am
luminous projert-ions formed on the fam-
28. In some also the sheet. 20 may consist
of coloured translucent material.

Figure 3 shoxvs an ornamental display
device comprising: a sheet 20 luring :-
circular rnw 30 of week-$95 surrounding :1

50 design 3‘2 representing a lmMerfly also
formed 'hy recesses. The recesses of the
cimular row nearest the toy edge 24 are
shallower than those more. rcmole from
that edge, and the depth of all the recesses

55 of the row progressively increases until it.
attains :1 maximum at those recesses
nearest the lower opposite edge. Simi-
larly, some of the [8883585 forming the
design 32 are preferably deeper than

60 others. The sheet 20 is carried by :1
metal mount 36. and has at the rear a.
dark opaque sheet of moire-rial 38. Alter-
notively. the rear ‘face of the sheet may
he darkened by a coat of paint or may he

65 provided with a. reflecting- background,

45

 

  

for enhancing the appearance of the
(leVit-e in daylight.

Figure 4 shows a display device similar
to that shown in Figure 3 but having- a.
sheet of coloured translucent. material 40
arranged in front of the body portion. ‘30of the device.

As shown in Figure 5, when the body
portion 20 is of tapered crosssect-ion the
recesses 43 in its rear face my be of equal
«lr-pbh and 2:: arranged that the distance
lutweeu the front face 28 and the bottom
Hi the. recesses decreases progressively in
u direction from the upper edge 24
inwards the lower opposite edge.

The marginal portion of the sheet
ll rung-h which the light rays 26 ember
“LIV lm uf rlmnnel section, as shoWn at 44
in l-‘xgun- H. for receiving a. light filter 46.
“in: n such :1 light- filter is proyided at
u-m- ur HINT? edges. it ensures that only
r.._\-~ .4 ;- Inn-determined. colour or colours
.l.;xl2 l'u-A inlo the sheet.

Hm- "r mnre marginal portions of the
«i .0" ‘."' my llr hem, as shown at 48 and
.‘m x: Fulln' 7, so as to lie out of the
y. YIo-yul I'LIH“ (If the Sheet. It is iound
rim: l:-.—i.l n _\-.~ 26 entering a bent portion,
nl-u I. :! «hwin-d may he provided with
n v-«u. who for illuminating the entireIlt'fh'r

l'.; «m .“ .lml 9 show a, sheet. 20 having
at "J «1- lu-er L. whereof the down
sllnha- ‘J .— 1 \‘o‘riil'al roves of elongated
form in: r ”I the direction of the light 100
rays '3' .in-i deeper at its lower end. than
a: u: "mu-r Hid. the cross stroke 56 of the
lrllrr In”; lurmed by a. horizontal recess
01:5.“ m liq-u. throng-hail: its lengzbh t0
lln‘ 0i"l-!lu "I (in: lower end Of the recess105
5-1. '1 hr rv-vsses 58 provided are small
uni c-m-u 4.1. and are for-med in the
hum-m n! the elongated recesses 54and .36

l-‘irurn It! and 11 Show a. lather T 110
[urn-ml lly um rm'esses 60 and 62 similar
in dmgw rr-epert-ively to the recesses 54
and 34: niih a row of small circular
Tl!‘v.~-'-~ frl surrounding the elongated

115

70

75

80

90

95

r. t v-\I‘~

.\~ ~lnu\‘.'n in Figure 12, a shop window
[It‘lIIJ'I . "mg-rising a translucent sheet 20
prtu i-I..I u uh a row of recesses 22 may bemade In a similar manner.

l-‘igurv- lfl «hows :l nmn or other electric 120
lunuv 43"- nl elongated form having a,
H‘ rut-«l ~hu‘l. 20 arranged edg‘e'wise in
pumlio-l h-lation thereto and spaced 3.
<l.ur- lint-nin- fmm it. If desired, more
tl'un nun ~lH-Pl: 20 may be illuminated 125
artificially lr)’ the some lamp, e.'g. a}.
upland!" <i¢l¢~\' thereof. In this way the
.illumimunl display efiect of a. single lamp
is -_vlr.|'l_\‘ inrrn-sfil.

Iu wulr cues two or more sheets, each 130
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made as described above, maybe arranged
to be movable, e.g. rotatable, one in.
relation to another. .As shown in Figure
1-1;, two circular sheets 68 and 70 are

5 arranged side by side and are provided:
each with recesses 22 that are deeper as
they approach a centre shaft 72, on which
the sheet 68 is fixed, and about which the
sheet. 70 is rotatable.

10 Referring to Figures 15 and 16, a sheet
30 forms part of the body portion of an
instrument hoard such as is used on u
motor—car or aircraft, and has marked on
it a. plurality of dials 74 each having a

15 circular aperture in which is rotatable a
disc 76 provided with an index 78 formed
by a. row of recesses. Each disc 76 is
carried by a. spindle 80 of an instrument
81 and is rotatable within the sheet. ‘20

20 which may be illuminated edgewise at.
any convenient. situation, e.g. by an
electric incandescent lamp 82 arranged at-
the centre and protected by a cover
pints 84.

25 It. will be appreciated from the above
that. the invention is applicable to the
manufacture of many kinds of display
and advertising devices, including direc-
tion indicators, ornaments for personal

30 near, and also for the decoration_ of
furniture. household utilities, stands for
various purposes and trade effects. “'hen
the display device has a suitable con-
struction, eg. as shown in Figurc 4, it

35 may :be suspended from an. electric
incandescent lamp or its holder so as to be
illuminated edgewise by the lamp.

Having now particularly described and
ascertained the nature of my said inven—

40 tion and in what manner the some is to
be performed, I declare that what I
claim is:—

l. A display or advertising device of
the type described, whereof thé sheet

45 forming the body portion is provided in
its rearl'oce with a plurality of recesses
arranged in spaced relation to form the
ornamentation. pat-tern. design, figure,
one or more letters, legends or the like,

50 characterised in that the recesses are
circular and their sides are of a light—
difi‘nsing- nature, such as roughened orfrosted. .

‘2. A device accordinn' to claim 1,
55 wherein one or more of the recesses are

wholly or partly of taupe-red or conical
format-ion- _ '

3. A device according to claim 1 or
claim 2. wherein the recesses are of

60 various depth which increases progres-
sively in a direction from one sheet—edge
that is to be illuminated towards an
opposite edge.

523,706

4. A device according to claim 1 or
claim ‘2- wherein the distance between the 65
flont. face of the recessed sheet and the
Lottaom of the recesses decreases progres-
sively in a direction from one edge of the
sheet towards its opposite edge.

5. A device according to claim 4. 70
wherein the recessed sheet is of tapered
cross-section, and the recesses are of equal
depth.

6. A device according to claim 1.
wherein one or more recesses of elongated 7
form He in the direction of the light. rays.
and are deeper at one end than a.t-the
other end Which is nearer the source of
artificial illumination, and circular
Iecesses of equal or various depth are 80
formed in the lt-ottom of a said elongatedrecess.

7. A. device according to any of the
preceding claims having a light filter at
that edge of the recessed sheet‘through ’85
which the light. rays enter it, chamc~
terised in that the light. filter is accommo-
dated in a marginal portion of the sheet
of channe] section.

- 3. A device according to any of the 90
preceding claims, wherein the recessed
sheet. is composed of non-vitreous
material. .

9. A device according to any of the
preceding claims, wherein the rear face of 95
the recessed sheet is provided with an
opaque background. characterised in that
the background is reflecting. for enhanc—
ing the appearance of the device in
daylight.

10. A device according- to any of the
preceding claims“ _ wherein a marginal
portion of [he recessed sheet. through the
edge of which the artificial light enters, is _
hent so as to lie out: of the general plane 10-3
of the lmtly portion of the device.

11. A device according to any of the
preceding claims 1 to S in the form of a
shop-window pol-met.

1?. The combination of a plurality of 110
devices according to any of the. preceding"
claims 1 to 8 arranged one rotatable in
relation to another.

13. A combination of devices according
to claim 1‘2 wherein the devices are 115
arranged side by side. or one within
another.

14. A display device as shown in
Figures 1 and 2 or as modified according
to any of the additional Figurm of the 1‘20
dca w ings.

Dated this lst day of March. 1940.
BOFL’I‘. WADE & TENNANT.

] l l llli’. Hat-ton Garden, London. E.C.l,
Chartered Patent Agents.

c."

100

M_.._

Immington Spar—Printed for, His Mnjfisty’s Stationerx _0fi‘lce, hy the Courier Press—1940.
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(54)Title: A DISPIAY SYSTEM

(57) Abstract

The invention provides a novel illu-
minated display system wherein the sys-
tem has at least one transparent sheet (l0)
having two opposing surfaces (II and IZ)‘
wherein at least one of these surfaces has a

matrix of dots (l3) applied to its surface
It is preferred that both surfaces have the
matrix of dots applied thereto. The display
system is illuminated by a light source on
the edge of the sign. The display system
mu be one-sided or double-sided-
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A QISPLAYfixs 1 EM

The invention relates to a novel display system. and to in particular illuminated

. display boards.

Originally. illuminated display boards were essentially display boards with an

external light source. For example. a billboard with lights. Smaller displays were' 5

generally even less sophisticated and were not even illuminated.

As the market grew and the need for advertising increased so has the need for more

sophisticated but just as simple display systems.

With the advent of translucent plastics. back-illuminated signs and displays have

1 0 become very popular. This type of system essentially comprises a bank of lights.

generally the fluorescent variety with a translucent sheet with the sign applied thereto:

either by the way of painting or etching and the like. Large banks of lights are often

required to illuminate the entire surface of the signs. A disadvantage of such back-

illuminated signs is that a large number of lights are required, increasing running costs

1 5 and maintenance costs since they are continually needing to be replaced. Furthermore.

when one light needs to be replaced generally the entire sign needs to be dismantled.

which is a great inconvenience when a large sign is involved.

Clear sheet materials with the sign directly applied to the surface have recently

been used. However, the problem with these types of signs/displays, as with the back-

20 illuminated signs. a number of lights are required to fully illuminate the sign. In this

case the display requires a light source along each edge of the sheet in order for the sign

to be illuminated and even then the middle portion of the display is not illuminated to the

same degree as the edges.

The prior art has attempted to increase the degree of illumination of translucent

25 and transparent mediums and generally these attempts have not been particularly

successful when applied to larger areas which is often the case with signs. Illumination

. of a small area is generally easier and an attempt at increasing the illumination of a small

area is discussed in U.S. Patent No. 3,241,256. This patent dealt with providing uniform

brightness on instrument dials, scales and indicator tapes. generally small in nature. A

dot pattern was applied to the rear side of the light transmitting block only wherein the

block is supported by a plate. As with previous systems, when larger areas are required

to be illuminated. a number of light sources are required to fully illuminate the entire

area of the sign.

BNSI'XY‘JD (Wn QOOKRQRA 1
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The present invention provides a novel illuminated display system which reduces
the number of lights required to illuminate the same size display and also alleviate some
of the other problems of the prior art.

The invention provides an illuminated display system comprising at least one
transparent sheet having two opposing surlaces. wherein at least one of said surfaces has

a matrix of dots substantially covering said surface. Most preferably, each of said
surfaces has a matrix of dots substantially covering said surface.

The invention also provides an article for use in an illuminated display system
comprising a transparent sheet having two opposing surfaces. wherein at least one of said

surfaces has a matrix 0! dots substantially covering said surface. Most preferably, each
of said surfaces has a matrix of dots Substantially covering said surface.

The invention further provides an article for fixing on to a transparent sheet used
in an illuminated display system comprismg a transparent film with a matrix of dots
applied thereto.

Surprisingly and advantagmusly, the illuminated display system of the present
invention with a dot matrix applied to both sides of the transparent sheet, provides
greater and more even illumination ol tne sign. This is also true for large signs. The
prior art does not discuss this important tindng and the theory does not predict that by
applying a dot matrix to both sides would enhance illumination significantly. Also by
using the system. maintenance is reduced as well as the power requirements.

The light source is generally tixec to only one edge of the transparent sheet. Only
in very large signs may another light sowce be required on another edge.

Furthermore, the density of dots preterably increases along the transparent sheet
in the direction from the edge where the light source is to be fixed.

To increase the density of dots the dots can either increase in number and the gaps
between the dots decreases in size or altcrnat'wely, the gaps between the dots stay the
same and the size of the dots increases.

square, round, rectangular. triangular and in tact can be of irregular shape. The dots are

translucent or opaque and more prelerably lighI-COIOUTEd for example, white.

The dots can be applied to the transparent sheet by etching, painting, screen
printing or any other means of applying a medium to a transparent sheet. Alternatively,
the matrix of dots may be applied to a transparent film which then may be adhered to the
transparent sheet.

The transparent sheet may be glass or plastic but is preferably acrylic.

9205535A I _l_>
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Generally to form the sign, in the case of a one~sided sign, a backing plate is

provided which is generally opaque and light in colour, preferably white.

In the case of a two-sided sign, another sheet with a light coloured face.

preferably white, facing the dot matrix of the transparent sheet, is attached. This other

sheet may be plain or have the sign applied to the other side. This other sheet should be

sufficiently translucent to allow some light to pass through and illuminate the sign. The

other sheet may be made of any material including plastics and paper.

The light source can be retained in a carrier which can also act as a support for

the transparent sheet. Prelerably the light source is a fluorescent tube or depending on

the size of the display. a number of tubes.

Figure 1 illustrates a preferred embodiment of an illuminated display system of

the present invention.

Figure 2a illustrates a prclerred embodiment of a one-sided sign.

Figure 2b illustrates a preterred embodiment of a two-sided sign.

Item 10 illustrates a transparent sheet 10 with the matrix of dots 13 applied to

the surface 11. A matrix at dots 13 IS also applied to the other side 12.
The transparent sheet 10 can be accommodated in a carrier 20 which also houses

a light source (not shown). It shOuld be noted that the light source can be affixed in

alternate ways, providing the light source is substantially on the'edge of the transparent

sheet 10.

Figure 2a illustrates an arrangement for a one-sided sign in accordance with the

invention. Transparent sneer to mm dot matrix 13 applied to both sides 11 and 12. A

backing sheet 14 which is opaoue and preferably white in colour is fixed to the

transparent medium 10. The figure illustrates that there is a gap between each of the

layers for clarity only. in pracuce tne layers would be in substantial contact with each
other. Sheet 15 has the sign printed on its front side. The side in substantial contact

with transparent sheet 10 is light in colour and generally white. Sheet 15 is sufficiently

translucent to allow some light to pass through the sheet and illuminate the sign.

Materials found to be sutliciently translucent include paper (for example posters) and

plastic materials.

B"smcm'lsage 9235555”le
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Figure 2b illustrates an arrangement for a two'sided sign in accordance with the
invention. in the case of a two~sided sign, sufficiently translucent sheets 16 are fixed to
the transparent sheet 10 with dot matrix thereon.

These sheets 16 may be plain or have
the sign applied to the outer face of the sheet.

The face contacting the transparent sheet

10, at least. is light coloured and preferably white. Similarly if the sheet 16 is plain.
the sheet is preferably light coloured and more preferably white.

F)

In the case where

sheets 16 are plain, further sheets 17 may be incorporated into the sign system.
wherein the sheets 17 have the sign applied thereto. Once again sheets 17 are
sufficiently translucent to allow some of the light to pass through and illuminate the sign.
Similarly for the one-sided sign sheet 15 may be plain and an additional translucent
sheet (not shown) can be fixed in front of the plain sheet 15.

Framework (not shown) or the like, can be used to secure all of the layers
together. Similarly the carrier and light source housing 20 can also retain the
translucent sign sheet.

transparent medium. The dot matrix in this preferred embodiment is applied by screen
printing white dots directly on to the transparent material , in this case perspex. The

density of the dot matrix, as indicated previously, increases away from the light source.

Secondly. the dot matrix is applied to both sides of the transparent medium in the
same way as for the one-sided application.

In both cases only one edge of the sign had a lighting means attached thereto and

fluorescent lighting was used. Furthermore, only one-sided signs were formed, and thus
an opaque white backing sheet was used in the trials.

Light meter readings were taken at two positions on each of the signs, midway
from the light source and at the opposite end of the light source.

9205535A1_|_>
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The results of the tests are shown below:

T l 1

1 (cm)
Size Light Meter Reading (Lux) Distance from

of Sign light source
0 (cm x cm) Midway from At Opposite end light travelled

light source of light source

”
30 x 16 1 6

fl——

one-sided 1500 1250

30 x 30 3 0

60 x 45 4 5

—m_“

60 x 60 6 O

   

The test results clearly indicate a marked improvement of the illumination of the

sign when the dot matrix is applied to both sides of the transparent medium. This is

especially true in the middle of the sign wherein most of the message to be illuminated is5

placed. Furthermore the effectiveness of the dot matrix is still good even for larger
sizes.

The display system in accordance with the invention can be used in small and very

large displays and advantageously providing good illumination without the large number

10 of lights previously required. Manufacturing and maintenance of the signs is less time

consuming and simpler.

“”“"'"""l*"age "Hf 342
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1. An illuminated display system comprising at least one transparent sheet having
two opposing surfaces, wherein at least one of said surfaces has a matrix of dots
substantially covering said surface.

2. The illuminated display system of claim 1 wherein each of said surfaces has a
matrix of dots substantially covering said surface.

3. The illuminated display system of claims 1 or 2 wherein the dots are translucent
or opaque.

4. The illuminated display system of any one of claims 1
-3, further comprising at

least one sufficiently translucent sheet with at least one light-coloured surface.

contacts one of the

surfaces of the at least one transparent sheet with the matrix of dots thereon.

6.

The illuminated display System of any one of claims 1

dots is configured such that the density of dots in number an
from a light source.

-6 wherein the matrix of

d/or size increases away

8. An article for use in an illuminated display system comprising a transparent
sheet having two opposing surfaces. wherein at least one of said surfaces has a matrix of
dots substantially covering said Surface.

sheet by etching, painting, screen—printing or as a transparent film with the matrix of
dots applied thereto and the film then adhered to the transparent sheet.

9205535A1_|_>
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10. An article for fixing on to a transparent sheet used in an illuminated display

system comprising a transparent film with a matrix of dots applied thereto.

Ems'nocumigage Wt 3’42
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Fig 1.
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Fig2b 

Fig2a 
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' '1" document published prior t the international filing date combination being obvious to a person skilled inbut later than the priority date claimed the art

'&' document member of the same patent family

IV. CERTIFICATION

Date of the Actual Completion of the international Search Data 0! Mailing of this International Search Report

18 December 1991 (18.12.91) 24 December- ‘51

Signature of Authorized Officer

A. EVANS W

  
  
  

  
International Searching Authority

AUSTRALIAN PATENT OFFICE

 

 
'_— monen‘nlW duet) um “86)

BNSDmlD: (W0 92055'iSA1_I_>

Page 102 of 342



      

       

       
       

 

 

          

                    
                   

                          
            

                 

          

             

                          

     

              
 

                           
   

           

           

 

       

    

Page 103 of 342

~ t IWAM Me . PCTIAU 91/013436

AU,A, 49428/85 (MARK NINE ENGINEERING (PROPRIETARY) LIMITED)
1 5 May 1986 (‘l 5.05.86) see whole document.

This international search report has not been established'In respect of certain claims under Article 17(2Me) for the following reasons:

1 . D Claim nunbers ..., because they relate to subject matter not required to be searched by this Authority, namely:

Claim numbers ..., accuse the relate to arts of the inte tional a lication
reqmrements to sue an extent t no megningiul intemaugal searclhpcan be cue‘rfiiteglooggf 3&"ci?f'i¥=§i'ym the prescnbed

gfla‘n'é‘é'é‘gi'ficf'Faroeagsethey are dependent claims and are not draftedIn accordance with the second and third

This lnternationd Searching Authority found multiple inventions in this international application as follows:

As all required ditional search tees were timely paid by the applicant. this international search report coversallchablaeer aims of the International applicatIon.
As only In re d additional search f as were tirnel aId b th rt
coversyofiyooaeccaimqsuio? the international eppiicafion for which feesvwe?eag§ldcas'geggigailli$°orraligtg?d search repo

No r ired additional search fees were time! aid b ther licant. Conse ue this in tional search r on is
restric ed to the Invention first mentioned in unclaimys; it isceavered by cllair?) nurngers: terna ep

. l
4 D As“giggienafigagge c ekTgfcgglydgeigigflghfegyvimout effort justIfying an additional fee, the lntemational Searching Authority
Remark on Protest

D The additional search fees were accompanied by applicant's preteen

D No protest accompanied the payment of additional search tees.
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'INTERNATIQNAL APPLIQATlON NQ. PQTZAL! 31190436

This Annex lists the known ”A" publication level patent family members relating to the
patent documents cited in the above-mentioned international search report. The
Australian Patent Office IS m no way liable for these particulars which are merely given
for the purpose of information.
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Patent Document

Cited in Search Patent Family Member
Report

__________________________.___—_————————————————

JP 2269382
_________________________________._________———

JP 2157791 ‘
___________________________—_——-——————-———-———————————

US 4975809
_________________________________________——————————

US 4974354
___________________________________—__——————-—————

us 4715137
_______________________._._______________________________________________________

AU 49428/85 ZA 8508575
.______________________________________________________________________________

____'___________________________._———————
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th/
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450www.uspt0.gov

UNITED STATES PATENT AND TRADEMARK OFFICE  
10/293,367 11/18/2002 Jeffery R. Parker GLOLP0106USD 3656

Donald L. Otto ASSAF, FAYEZG

Renner, Otto, Boisselle & Sklar, LLP
19mm
1621 Euclid Avenue 2872

Cleveland, OH 44115-2191 DATE MAILED: 06/29/2004

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)

10/298.367 PARKER ET AL.

Office Action Summary Examine, Art Unit

Fayez G. Assaf 2872 -
-- The MAILING DA TE of this communication appears n the cover sheet with the correspondenc address -

Peri cl for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Q MONTH(S) 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 the period for reply specified aboveIs less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely
If N0 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 CF R 1.704(b).

Status

NZ Responsive to communication(s) filed on 14 June 2004.

2a)[] This action is FINAL. 2b)E This action is non-final.

3)|:l 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 CD. 11. 453 0.6. 213.

Disposition of Claims

4)IZI Ciaim(s) 1-8 10—23 26-33 and 53-55 is/are pending in the application.

4a) Of the above claim(s) _2_6fl is/are withdrawn from consideration.

5)[] Ciaim(s)_ is/are allowed.

6)IZ Ciaim(s) 1-8 10-23 and 53-55 is/are rejected.

7)l:| Ciaim(s)—is/are objected to. .

8)I:I Ciaim(s) __ are subject to restriction and/or election requirement.

Application Papers

9)I:l The specification is objected to by the Examiner.

10%! The drawing(s) filed on 18 November 2002 is/are: a)EI accepted or b)I:I 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).

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

a)EI All b)EI Some * c)I:] None of:

1.[:I Certified copies of the priority documents have been received.

2.[:| Certified copies of the priority documents have been received in Application No. __

3.[:I 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) E Notice of References Cited (PTO-892) ‘ 4) I] Interview Summary (PTO-413)
2) D Notice of Draitsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mai| Date. _-
3) I] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) CI Notice of Informal Patent Application (PTO-152)

Paper No(s)/Maii Date . 6) D Other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 1-04) Offic Action Summary Part 01’ Paper No./Mail Date 06252004
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Application/Control Number: 10/298,367 Page 2

Art Unit: 2872

DETAILED ACTION

Election/Restrictions

The status of claims is as follows:

Claims 1—8, 10—23, 26—33, and 53—55 remain in the

application. Claims 53—55 are newly added. Claims 26-33 are

withdrawn from consideration.

Cbntinued Examination Uhder 37 CER 1.114

A request for continued examination under 37 CFR 1.114,

including the fee set forth in 37 CFR 1.17(e), was filed in this

application after final rejection. Since this application is

eligible for continued examination under 37 CFR 1.114, and the

fee set forth in 37 CFR 1.17(e) has been timely paid, the

finality of the previous Office action has been withdrawn

pursuant to 37 CFR 1.114. Applicant's submission filed on

6/14/2004 has been entered.

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 -

Page 107 of 342
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Application/Control Number: 10/298,367 Page 3
Art Unit: 2872

(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 1-6, 8, 10, 11, 14-17, 19—23, 53 and 54 are rejected

under 35 U.S.C. 102(b) as being anticipated by Serizawa et al.

(US 4,733,335).

Regarding claims 1—6, 8 and 10, Serizawa discloses a light

emitting assembly illumination comprising a light guide (125 of

Fig. 2) having at least one light input surface (see Fig. 2, and

Fig. 4), one or more light emitting diodes (111’s of Fig. 2)

along said light input surface for supplying light to said light

guide, a plurality of light extracting deformities (lenses Onto

light guide) on at least one surface of said light guide, said

deformities having shapes (see Fig. 4) for controlling an output

ray angle distribution of emitted light to suit a particular

application, and a transparent substrate (218 of Fig. 4)

overlying at least one surface of said light guide, the

substrate providing an exterior portion of a vehicle for vehicle

illumination at said exterior portion (line 8 to line 15 of Col.

10).

Regarding claim 6, Serizawa discloses the deformities being

at least one of depressions and raised surfaces on the one

surface of the light guide (see Fig. 2.)
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Application/Control Number: 10/298,367 Page 4

Art Unit: 2872

Regarding claims 8 and 15, Serizawa discloses the

deformities being a device that changes the output ray angle

distribution (lenses 223 of Fig. 2).

Regarding claims 14 and 23, Serizawa discloses at least one

surface of at least one of said substrate and said light guide

being lenticular (see Fig. 7).

Regarding claims 16 and 22, Serizawa discloses more than

one said substrate overlies said light guide (see Fig. 6).

Regarding claims l7, l9 and 20, Serizawa discloses the

deformities on the substrate varying in at least shape (see 407,

406, 324 and 400 of Fig. 11) having reflective and refractive

surfaces.

Regarding claim 21, Serizawa discloses the substrate having

a coating (205 of Fig. 4).

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.
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Application/Control Number: 10/298,367 Page 5

Art Unit: 2872

Claims 7, 12-13, 18 and 55 are rejected under 35 U.S.C.

103(a) as being unpatentable over Serizawa et al.

Serizawa discloses the claimed invention except for:

- the deformities varying on the surface of said light

guide.

- the variations in the deformities being random, on

more than one side of the light guide, or including

surfaces (prismatic) having angles that vary.

However, such features are well known in illumination

devices utilized in vehicles.

It would have been obvious, at the time the invention was

made, to a person having ordinary skill in the art to use such

optical deformities in order to provide the proper light

illumination which suits particular application in a vehicle

(i.e. illuminating plate, turn signals etc.)

Conclusion

Any inquiry concerning this communication or earlier

communications from the examiner should be directed to Fayez G.

Assaf whose telephone number is (571) 272—2307. The examiner

can normally be reached on 8—5 M-F.

If attempts to reach the examiner by telephone are

unsuccessful, the examiner’s supervisor, Drew Dunn can be
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Application/Control Number: 10/298,367 Page 6

Art Unit: 2872

reached on (571) 272—2312. The fax phone number for the

organization where this application or proceeding is assigned is

703—872—9306.

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 8664217-9197 (toll—free).

(WW4-

Fayez G. Assaf
Examiner

Art Unit 2872

FA

6/25/2004
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Application/Control No. Applicant(s)/Patent Under
Reexamination

10/298357 PARKER ET AL. Notlc of Referenc s Cited Examiner A” unit .

Fayez G. Assaf 2872 Page 1 of 1
us. PATENT DOCUMENTS

Document Number Date . .

Country Code-Number-Kind Code MM-YYYY ClaSSIficatlon

  

  

Document Number Date . .
Country Code-Number—Kind Code MM-YYYY Country ClaSSIficatIon

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

PTO-892 (Rev. 01-2001) N tic f Refer nces Cited Part of Paper No. 06252004
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Applicant(s)
aNn.wta.wm.PA

Index of Claims

Ulllllfllllllll V|
PARKER ET AL.

2872

10/298,367
Examiner

Fa ez G. Assaf
|\IHIIIIMIIH‘HII'Vll‘

l Non-Elected(Through numeral)
CancelledRejected

ObjectedI InterferenceRestricted
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 CERTIFICATE OF MAILING (37 CFR 1.8(a)

anglhereby certify that this paper (along with any paper referred to as being attached or enclosed) is being
deposited with the United States Postal Service on the date shown below with the United States Postal

 Date: June 11, 2004 .
Donald L. Otto

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Attorney Docket GLOLPO106USD

In re PATENT application of

Jeffery R. Parker et al

Serial No. 10/298,367

Filed November 18, 2002

For: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE

APPLICATIONS AND THE LIKE

Art Unit 2872

Confirmation N0. 3656

Fayez G. Assaf, Examiner

REPLY TO OFFICE ACTION OF FEBRUARY 12I 2004

Mail Stop RCE
Commissioner for Patents

PO. Box 1450

Alexandria, Virginia 22313-1450

Sir:

In reply to the Office Action of February 12, 2004, please amend the

above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on

page 2 of this paper.

Remarks/Arguments begin on page 8 of this paper.
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Amendments to the Claims:

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

application.

Listing of Claims:

Claim 1 (currently amended): A light emitting assembly for vehicle illumination

comprising a light guide having at least one light input surface, one or more light

emitting diodes a—plurality—ef—elesely—spaeed—lighteseurees along said light input

surface for supplying light to said light guide, a plurality of light extracting

deformities on at least one surface of said light guide, said deformities having

shapes for controlling an output ray angle distribution of emitted light to suit a

particular application, and a transparent substrate overlying at least one surface

of said light guide, said substrate providing an exterior portion of a vehicle for

vehicle illumination at said exterior portion.

Claim 2 (original): The assembly of claim 1 wherein said substrate comprises at

least one of a sheet, film, lens and plate.

Claim 3 (original): The assembly of claim 1 wherein said substrate is attached to

said light guide.

Claim 4 (original): The assembly of claim 1 wherein said substrate is positioned

against said light guide.
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Claim 5 (original): The assembly of claim 1 wherein said substrate covers said at

least one surface of said light guide.

Claim 6 (original): The assembly of claim 1 wherein said deformities are at least

one of depressions and raised surfaces on said one surface of said light guide.

Claim 7 (original): The assembly of claim 1 wherein said deformities vary on said

one surface of said light guide.

Claim 8 (original): The assembly of claim 1 wherein at least one of said

deformities is at least one of prismatic, lenticular and other device that changes

the output ray angle distribution.

Claim 9 (canceled)

Claim 10 (currently amended): The assembly of claim 1 wherein said light

emitting diodes seurees are attached to a circuit.

Claim 11 (currently amended): The assembly of claim 1 wherein said light

emitting diodes sourees are embedded, potted, bonded or molded into said light

guide.
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Claim 12 (original): The assembly of claim 1 wherein said deformities are on

more than one surface of said light guide.

Claim 13 (original): The assembly of claim 1 wherein said deformities are on two

sides of said light guide.

Claim 14 (original): The assembly of claim 1 wherein at least some deformities

are on said substrate.

Claim 15 (original): The assembly of claim 1 wherein said substrate has at least

one of a prismatic lens, lenticular lens, and other device that changes the output

ray angle distribution.

Claim 16 (original): The assembly of claim 1 wherein more than one said

substrate overlies said light guide.

Claim 17 (currently amended): A—light—emittirtg—asserrtbly—fer—vehieleJlanatien

 
The assembly of claim 1 wherein said substrate has deformities on at least one

surface of said substrate said deformities on said substrate having shapes for
 

controlling an output ray angle distribution of emitted light to suit a particular
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application, the deformities on at least one of said light guide and said substrate

varying in at least one of the following characteristics: size, shape, placement,

index of refraction, density, angle, depth, height and type.

Claim 18 (original): The assembly of claim 17 wherein the variations in the

deformities are random.

Claim 19 (original): The assembly of claim 17 wherein said substrate comprises

at least one of a sheet, film, lens and plate.

Claim 20 (original): The assembly of claim 17 wherein said substrate has

reflective and refractive surfaces.

Claim 21 (original): The assembly of claim 17 wherein said substrate has a

coating.

Claim 22 (original): The assembly of claim 17 wherein more than one said

substrate overlies said light guide.

Claim 23 (original): The assembly of claim 17 wherein at least one surface of at

least one of said substrate and said light guide is prismatic or lenticular.

Claims 24 and 25 (canceled)
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Claim 26 (currently amended): The assembly of claim 25 1 wherein at least one

of said light guide and said substrate has at least one of a coating and surface

treatment that changes, wherein the changes in said at least one of the coating

and surface treatment are at least one of the following: density, color, index of

refraction, reflection, opaqueness, translucence, area, depth, shape, size and

type.

Claim 27 (original): The assembly of claim 26 wherein said at least one of the

coating and surface treatment are at least one of the following: paint, ink, coating

and epoxy.

Claim 28 (original): The assembly of claim 26 wherein the coating is selected to

improve at least one of the following: color correction, opaqueness, diffusion,

reflection, translucence and transmission of light.

Claim 29 (original): The assembly of claim 26 wherein at least one surface of at

least one of said light guide and said substrate is at least one of prismatic,

lenticular and other device that changes the output ray angle distribution.

Claim 30 (original): The assembly of claim 26 wherein the coating on at least

one of said light guide and said substrate randomly changes.
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Claim 31 (original): The assembly of claim 26 wherein the surface treatment of

at least one of said light guide and said substrate randomly changes.

Claim 32 (original): The assembly of claim 26 wherein at least one surface of at

least one of said light guide and said substrate varies in shape or geometry.

Claim 33 (original): The assembly of claim 32 wherein the shape or geometry of

said one surface randomly varies.

Claims 34-52 (canceled)

Claim 53 (new): The assembly of claim 1 wherein said substrate provides

protection for the light guide.

Claim 54 (new): The assembly of claim 1 wherein there are a plurality of said

light emitting diodes along said light input surface.

Claim 55 (new): The assembly of claim 1 wherein at least some of said

deformities include prismatic surfaces having angles that vary.
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REMARKS/ARGUMENTS

Claims 1-8, 10-23, 26-33 and 53-55 remain in the application. Claims 9,

24, 25 and 34-52 are canceled. Claims 1-8, 10-23 and 53-55 read on the elected

species 1. Claims 26-33 are withdrawn from consideration.

Claims 1-6, 8, 10, 14-17, 19, 20, 22 and 23 are rejected under 35 U.S.C. §

102(a) as being anticipated by Nakamura (US. 5,467,417). However, Nakamura

relates to a prism plate which emits light to an indicator such as a liquid crystal

indicator incorporating such a prism plate that is used for information indication in

information processors such as personal computers, word processors and the

like (see column 1, lines 11-19), not a light emitting assembly for vehicle

illumination. According to the Examiner, the recitation with respect to the

assembly being for vehicle illumination has not been given patentable weight

because the manner in which the claimed apparatus is intended to be used does

not differentiate the claimed apparatus from the cited prior art apparatus

satisfying the claimed structural limitations. However, claim 1 has been

amended to differentiate the claimed apparatus from Nakamura satisfying the

claimed structural limitations by reciting that the substrate of the claimed light

emitting assembly provides an exterior portion of a vehicle forvehicle illumination

at said exterior portion, in a manner clearly nowhere disclosed or suggested in

Nakamura. Accordingly, claim 1 is submitted as clearly allowable.

Claims 2-6, 8, 10, 14-17, 19, 20,22 and 23 depend from claim 1 and are

also submitted as clearly allowable.
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Claims 7, 11-13, 18 and 21 are rejected under 35 U.S.C. § 103(a) as

being unpatentable over Nakamura. However, these claims depend from claim 1

and are submitted as allowable for substantially the same reasons. Moreover, at

least claims 7, 12, 13, 18 and 21 further patentably distinguish over Nakamura by

reciting other novel features in the claimed combination. Claim 7 recites that the

deformities vary on said one surface of said light guide; claims 12 and 13 recite

that said deformities are on more than one surface/two sides of said light guide;

claim 18 recites that the variations in the deformities are random; and claim 21

recites that the substrate has a coating. The Examiner acknowledges that

Nakamura does not disclose these claim features, but contends that it would

have been obvious to utilize any of these features for the purposes of providing

the diffused light with the appropriate intensity profile which suits the particular

liquid crystal display. However, applicants’ claimed invention is for a light

emitting assembly for vehicle illumination wherein the substrate provides an

exterior portion of a vehicle for vehicle illumination at the exterior portion; not to

provide illumination of a liquid crystal display. Accordingly, it is respectfully

submitted that the Examiner has modified Nakamura in light of applicants'

present teachings and certainly not from any teachings or suggestions found in

the prior art, which is clearly improper.

Claims 53-55 also depend from claim 1 and are submitted as allowable for

substantially the same reasons in addition to reciting other novel features in the

claimed combination. Claim 53 recites that the substrate provides protection for

the light guide; claim 54 recites that there are a plurality of light emitting diodes
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along the light input surface for supplying light to the light guide; and claim 55

recites that at least some of the deformities include prismatic surfaces having

angles that vary.

Claims 26-33 are withdrawn. However, withdrawn claims 26-33 depend

from claim 1 and are also submitted as allowable.

For the foregoing reasons, this application is now believed to be in

condition for allowance of all of the‘pending claims 1-8, 10-23, 26-33 and 53-55,

and early action to that end is earnestly solicited. Should the Examiner‘disagree

with applicants’ attorney in any respect, it is respectfully requested that the

Examiner telephone applicants’ attorney in an effort to resolve such differences.

In the event that an extension of time is necessary, this should be

considered a petition for such an extension. If required, fees are enclosed for the

extension of time and/or for the presentation of new and/or amended claims. In

the event any additional fees are due in connection with the filing of this

amendment, the Commissioner is authorized to charge those fees to our Deposit

Account No. 18-0988 (Charge No. GLOLPO106USD).

Respectfully submitted,

RENNER, OTTO, BOISSELLE & SKLAR, LLP

By :‘/;/ Li [éé722
‘Donald L. Otto, Registration No. 22,125

1621 Euclid Avenue

Nineteenth Floor

Cleveland, Ohio 44115-2191
Phone: 216-621-1113

Fax: 216-621-6165

Z:\SEC177\GLOL\P106D\REPLY TO 0A OF 2-12-04.doc

10
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PTO/$502 (06-03)
Approved for use through 7/31/2003. OMB 0651-0031

4; U.S. Patent and Trademark Office; U.S. DEPARMENT OF COMMERCE‘ apewvork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional) GLOLPO 106USD

In re Application of Jeffery R. Parker et: a1

Application Number 10/298 , 367 Filed 11/18/02

For LIGHT EMITTING PANEL ASSEMBLIES .. .

Art Unit 2872 Examiner Fayez G.

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application. '

 

Assaf

  
 

The requested extension and appropriate non-small-entity fee are as follows (check time period desired):

One month (37 CFR 1.17(a)(1)) $ 110 . 00 
Two months (37 CFR1.17(a)(2)) $ 420 .00 

El Three months (37 CFR 1.17(a)(3)) 5 950.00

Four months (37 CFR1.17(a)(4)) 3 1 I 480 . 00 
Five months (37 CFR1.17(a)(5)) 3 2,010.00 

Applicant claims small entity status. See 37 CFR 1.27. Therefore. the fee amount shown above is reduced by one-
half, and the resulting fee is: $

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.ESL—ii
The Director is hereby authorized to charge any fees which may be required. or credit any overpayment,
to Deposit Account Number 18- 0988

I have enclosed a duplicate copy of this sheet.

lam the E] applicant/inventor.  

D assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96).

attorney or agent of record. Registration Number 22 . 125

El

WARNING: Information on this form may become public. Credit c
on this form. Provide credit card information and authorizatio

 

 attorney or agent under 37 CFR 1.34(a).
Registration number if acting under 37 CFR 1.34(a) 

ormation should not be included

 
June 11 ,

Date 
2004

 Signature

216—621-1113 Donald L. Otto

Telephone Number
 

Typed or printed name 

 
NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below.

I Total of 1 forms are submitted.
This collection of information is required by 37 CFR 1.136(3). 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 6 minutes to complete,
including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer. U.S. Patent
and Trademark Office, U.S. Department of Commerce. PO. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES 0R 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 farm. call 1-800-PTO-9199 and select option 2.
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SEARCH NOTES. '
(List databases marched. Attach ' V.

‘A copy of mu Ialm
Dales m MMvVVYY
'1 5 mm: a-: “mu
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/
II

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

P.O. Box l450
Alexandria, Virginia 223 l3-l450www,usplo.gov

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

 
CONFIRMATION N0.

l0/298,367 ll/l 8/2002 Jeffery R. Parker GLOLPOlOéUSD 3656

Donald L. Otto ASSAF, FAYEZ G

Renner, Otto, Boisselle & Sklar, LLP
191. F100. ,
1621 Euclid Avenue 2872

Cleveland, OH 44115-2191 DATE MAILED: 02/12/2004

’1

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Applicati n No. Applicant(s) 

 
  

 
 

10/298,367 PARKER ET AL.

Examiner Art Unit

‘ Fayez G. Assaf 2872
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE g MONTH(S) 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 timelylfiled
after SIX (6) MONTHS from the mailing date of this communication.

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- 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 thanrthree 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

 Offic Acti n Summary

1). Responsive to communication(s) filed on 14 November 2003.

a)EI This action is FINAL. 2b)I:I This action is non-final.

3)l:| 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 CD. 11, 453 0.6. 213.

Disposition of Claims

4). Claim(s()_1-33 is/are pendingIn the application

4a) Of the above claim(s)_26-33 is/are withdrawn from consideration

5)El Claim(s)_ is/are allowed.

SHE Claim(s)_1-25 is/are rejected.

7M] 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.

O)|XI The drawing(s) filed on 18 November 2002 is/are: a)|XI accepted or b)E] 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)|:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)[:| All b)I:] Some * c)EI None of:

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

2E] Certified copies of the priority documents have been received in Application No. __

3.[:I 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) [I Notice of References Cited (PTO—892) 4) [:I Interview Summary (PTO-413)
2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date._ -
3) Information Disclosure Statement(s) (PTO-1449 or prorss/oa) 5) I:I Notice of Informal Patent Application (PTO-152)

Paper No(s)lMai| Datew. 6) D Other: __
u.s. Patent and Trademam Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mai| Date 02022004
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Application/Control Number: 10/298,367 Page 1 3

Art Unit: 2872

DETAILED ACTION

Election/Restrictions

The status of the claims is as follows:

Claims 34—52 have been canceled.

Claims 1—33 remain in the application: claims 1—25 are pending and

claims 26—33 have been withdrawn from consideration.

Terminal Disclaimer

The terminal disclaimer filed on 11/14/2003 disclaiming the terminal

portion of any patent granted on this application which would extend

beyond the expiration date of U.S. Patent 5,613,751 has been reviewed and

is accepted. The terminal disclaimer has been recorded.

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 —

(e) the invention was described in (1) an application for patent, published under
section 122(b), by another filed in the United States before the invention by the
applicant for patent or (2) a patent granted on an application for patent by another
filed in the United States before the invention by the applicant for patent, except that
an international application filed under the treaty defined in section 351(a) shall have
the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published
under Article 21(2) of such treaty in the English language.

Claims 1—6, 8, 10, 14—17, 19, 20, 22, 23 and 25 are rejected under 35

U.S.C. 102(e) as being anticipated by Nakamura (US 5,467,417.)
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Application/Control Number: 10/298,367 Page 2

Art Unit: 2872

Regarding claims 1 and 10, Nakamura discloses a light emitting

assembly illumination comprising a light guide (3 of Fig. 1) having at

least one light input surface (upper surface of light guide), a plurality

of closely spaced light sources (1’s of Fig. 1) along said light input

surface for supplying light to said light guide, a plurality of light

extracting deformities (5 of Fig. l) on at least one surface of said light

guide, said deformities having shapes (line 30 to line 32 of Col. 3) for

controlling an output ray angle distribution of emitted light to suit a

particular application, and a transparent substrate (6 of Fig. 1)

overlying at least one surface of said light guide.

Regarding claim 17, Nakamura discloses both the light guide and the

substrate having deformities on at least one surface of each of said light

guide and said substrate, the deformities vary in at least size and or

shape (see Fig. l and Fig. 2.)

Regarding claim 25, Nakamura discloses the substrate providing the

device that changes the output ray angle distribution, and improved

uniformity of the light output distribution (line 24 to line 36 of Col.

2.)

It is noted that the recitation with respect to the assembly being

for vehicle illumination has not been given patentable weight, because the

manner in which the claimed apparatus is intended to be used does not

differentiate the claimed apparatus from the cited prior art apparatus

satisfying the claimed structural limitations.

Page 133 of 342



   

   

  

          

            

            

          

             

    

           

             

   

           

             

   

          

          

        

              

 

       

            

           

               
               

                
                  

             
            

Page 134 of 342

Application/Control Number: 10/298,367 Page 3

Art Unit: 2872

Regarding claims 2—5, 19 and 22, Nakamura discloses the substrate

comprising a plate attached to the light guide which covers said light

guide (see Fig. 1, line 30 to line 32 of Col. 3.)

Regarding claim 6, Nakamura discloses the deformities being at least

one of depressions and raised surfaces on the one surface of the light

guide (see Fig. 2.)

Regarding claims 8 and 15, Nakamura discloses the deformities being a

device that changes the output ray angle distribution (line 48 to line 51

of Col. 4.)

Regarding claims 14 and 23, Nakamura discloses at least one surface

of at least one of said substrate and said light guide being prismatic

(see Fig. 8.)

Regarding claim 16, Nakamura discloses more than one said substrate

overlies said light guide (6 and 7 of Fig. 1.)

Regarding claim 20, Nakamura discloses the substrate having

reflective and refractive surfaces (see Fig. 2, line 17 to line 27 of Col.

4.)

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.
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Application/Control Number: 10/298,367 Page 4

Art Unit: 2872

Claims 7, 9, 11—13, 18, 21 and 24 are rejected under 35 U.S.C. 103(a)

as being unpatentable over Nakamura.

Nakamura discloses the claimed invention except for:

- the deformities vary on the surface of said light guide.

— the light sources being light emitting diodes.

— the light sources being embedded, potted, bonded or molded into

said light guide. ‘

— the substrate having a coating. .

— the variations in the deformities being random, on more than one

side of the light guide, or including surfaces having angles

that vary.

However, such features are well known in display devices and utility

of one or more thereof is generally specific to suit particular

application.

It would have been obvious, at the time the invention was made, to a

person having ordinary skill in the art to utilize any of such features

for the purpose of providing the diffused light with the appropriate

intensity profile which suits the particular liquid crystal display.

Conclusion

Applicant's submission of an information disclosure statement under

37 CFR 1.97(c) with the fee set forth in 37 CFR 1.17(p) on 11/14/2003

prompted the new ground(s) of rejection presented in this Office action.

Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 609(B)(2)(i).
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Application/Control Number: 10/298,367 Page 5

Art Unit: 2872

Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).

A shortened statutory period for reply to this final action is set to

expire THREE MONTHS from the mailing date of this action. In the event a

first reply is filed within TWO MONTHS of the mailing date of this final

action and the advisory action is not mailed until after the end of the

THREE—MONTH shortened statutory period, then the shortened statutory

period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the

mailing date of the advisory action. In no event, however, will the

statutory period for reply expire later than SIX MONTHS from the mailing

date of this final action.

Any inquiry concerning this communication or earlier communications

from the examiner should be directed to Fayez G. Assaf whose telephone

number is (571) 272—2307. The examiner can normally be reached on 8—5 M—

F.

If attempts to reach the examiner by telephone are unsuccessful, the

examiner’s supervisor, Drew Dunn can be reached on (571) 272-2312. The

fax phone number for the organization where this application or proceeding

is assigned is 703—872—9306.
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Application/Control Number: 10/298,367 Page 6

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).

 
7*— mam

Fa ye z A s s a f SUPERVISORY PATENT EXAMINER
2/2/04
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-. ~.41. ~. .,

DAT E:

T.D. INFORMAL MEMO: DO NOT MAIL THIS MEMO TO APPLICANT

26-Nov-03

 

  

APPL. S.N.: 10/298 367

TO: EXAMINER Assaf, Fayez ART UNIT: 2872
FROM: Preston Renee

PARALEGAL SPECIALIST RETURN THIS MEMO TO:

SUBJECT: Decision on Terminal Disclaimer (1.0.) filed:

INSTRUCTIONS: l have reviewed the submitted T.D. with the results as set forth below. If you agree, please use the appropriate form
paragraphs identified by this informal memo in your next Office action to notify applicant of the TD. If you disagree or have any questions,
please see me or the Special Program Examiner. THIS IS AN INFORMAL, INTERNAL MEMO ONLY. IT MUST NOT BE (1) MAILED TO
APPLICANT OR (2) PLACED OF RECORD IN THE APPLICATION FILE. When your action is complete, please initial, date and return this
memo to me. THANK YOU.

The T.D. is PROPER and has been recorded (see 1114.23).

E] The TB. is NOT PROPER and has not been accepted for the reason(s) checked below (see 1] 14.24):

C]

DClElD
[‘I

 VII—IFIWFI
III

The TD fee of has not been submitted nor is there any authorization in the application file for the use of a deposit account
(see 1] 14.26.07).

The T.D. does not satisfy Rule 321 in that the person who has signed the TD. has not stated the extent ofhis/her interest (and/or the extent ofthe
interest of the business entity represented by the signature) in the application/patent (see 1] 1] 14.26 & 14.26.01).

The T.D. lacks the enforceable only during common ownership clause — needed to overcome a non-statutory double patenting
rejection, Rule 321(b) (see 1] 14.27.01).

The TD. is directed to a particular claim(s), which is not acceptable since “the disclaimer must be for a terminal portion of
the term of the entire patent to be granted” (MPEP 1490) (see 1] 1] 14.26 & 14.26.02).

The person who signed the T.D.:

E] is not an attorney “ofrecord” (see 1] 1] 14.29 and 14.29.01).

E] has failed to state his/her capacity to sign for the business entity (see 1] 14.28).

E] is not recognized as an officer ofthe assignee (see 1] 1] 14.29 & possible 14.29.02).

No documentary evidence of a chain of title from the original inventor(s) to assignee has been submitted, nor is the reel and frame number
specified as to where such evidence is recorded in the Office (see 37 CFR 3.73(b) and 1140 O.G. 72). NOTE: This documentary evidence or
the specifying of the reel and frame number may be found in the TD. g in a separate paper of record in the application (see 1] 14.30).

The T.D. is not signed (see 1] 1] 14.26 & 14.26.03).

The serial number ofthe application (or the number of the patent) which forms the basis for the double patenting rejection is missing or incorrect
(see 1] 14.32).

The serial number ofthis application (or the number of the patent in reexam or reissue cases being disclaimed is missing or incorrect
(see 1] 1] 14.26, [427.02 or 14.26.05).

The period diselaimed is incorrect or not specified (see 1] 1] 14.26, 14.27.02 or 14.26.03).
 

Other:

Suggestion to request refund (see 1] 14.36). NOTE: If already authorized, credit refund to deposit account and do not check this item.

1 have appropriately notified applicant(s) ofthe status of the Terminal Disclaimer filed in this case.

Ex. Initials: /l=£ Date: I I (7"?! 0-3 Log Date:
Special Program Database, Version 2.1 (REV- 5/93) Routing Slip Printed On: ednesday, November 26, 2003 10:54:58 AM 
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worsens (08-03)

Approved tor use through 07/31/2008. 0M8 m5!
U.$. Patent and Trademark Office; U.S. DEPARTMENT OF OOMMEWMmm

Under the :-- rwo 1;: lion am, 995 no - rsons are uuired to =~- -nd toe collection at 'mlonneiion unless it dicta 'a valid OMB control number. APPROVED
TERMlN 7‘“ il'i‘" AIMER To oava A DOUBLE PATENTING Docket Number (Optional)

N l V 2 6 2003REJECTION OVER A PRIOR PATENT GLOLPDlOGUSD
   
  

  
  

  
 

  

in re Application oi: Jeffery R. Parker et al :1, 46.3 h l OGY CENTER 2300
Application No.: 10/298,367 ‘3 ‘4 PROGRAM CENTER
Filed: November 18, 2002 o

For: LIGHT EMITTING PANEL ASSEMBUES FOR use lN AUTOMOTIVE APPLICATIONS AND THE LIKE 2'7
(

 
 
 

disclaims. except as provided below. the terminal part of the statutory term of any patent granted on the instant a tion.
which would extend beyond the expiration date of the full statutory term defined in 35 U.S.C. 154 and 173. as presently
shortened by any terminal disclaimer. of prior Patent No. 5,613,151 . The primer 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 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 presently shortened by any terminal disclaimer. in the event that it later: expires for lailure to pay a
maintenance fee, is held unenforceable. is found invalid by a court of competent jurisdiction. is statutorily disclaimed in
whole or terminally disciaimed 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 [:1 For submissions on behalf of an organization (6.9., corporation. partnership, university, government agency.
‘ etc). the undersigned is empowered to act on behalf of the organization. 
  

l 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 these statements were made with the knowledge that willful
fais statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of
the United States Code and that such willful false statements may jeopardize the validity of the application or any patent
issued thereon.

 

  

 
 

2. The undersigned is an attorney or agent of record.

RENEE PRESTON $91.3...
PARALEGAL SPECIALIST

TECHNOLOGY CENTER 2800

Signature  
 Donald L. Otto

Typed or printed name
  

   

 
 

 
216-621-1113

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 this term. Provide credit card Information and authorization on PTO-2038.

 
 

  ‘Statement under 37 CFR 3.730)) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SW96 may be used tor making this certification. See MPEP § 324.

This collection or information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 31 CFR 1.14. This collection is estimated to take 12 minutes to complete.
Including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount oi time you require Incomplete this inrrn andlor suggestions tor redua‘rg this burden, should be sent to the Chief lnionnalion Olticer. U.S. Patent
and Trademark Oltioe. us. Department at Commerce. PO. Box 1450. Alexandria. VA22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS To THIS
ADDRESS. SEND To: Commissioner for Patents. P.O. Box 1450. AlexandriaNA 223134450.

it you need assistance in completing the term. call tam-P109199 and select option 2.

 

11/17/2003 mum 00000120 10298367

01 FOAM-1 410.00 0P
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‘- - ey Docket No. GLOLP0106USD

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

 

In re patent application of

Applicant: Jeffery R. Parker et al
Serial No.: 10/298,367
Filed: November 18, 2002
For: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE APPLICATIONS AND THE LIKE

‘ Art Unit: 2872 - .4

Examiner: Fayez G. Assaf n 70m

INFORMATION DISCLOSURE STATEMENT g :39; Ff“)I O

. . I ,. IT"
C0mm'ss'mer f°r Patents mmeooa-rsmunn 00000120 10293357 gt; a 2'
Po. Box 1450 [19.00-09- , h, m
Alexandria. VA 22313-1450 . (nit-.1015 I; g C
s - 8

ir. 3

1. Pursuant to 37 C.F.R. 1.97 and 1.98, and in compliance with 37 C.F.R. 1.56, the Office's attention is directed to

the patents, pending applications. publications and other information listed on the attached PTO-1449. A copy ofeach
listed document is enclosed. except for (a) those previously cited or submitted to the Office in the following
application(s) upon which this application relies for an earlier filing date under 35 U.S.C. 120, and (b) any US. patent
or US. patent application publication if the present application was filed after June 30, 2003 or entered the national
stage under 35 USC § 371 after June 30, 2003:

   

 

Serial No.: 10/005 090 09/703 088 09/167 949 08/585,062

Filing Date: 12/5/01 10/31/00 10/7/98 1/16/96

Pat. No.: 6,508,563 3 6 367 940 5.158.§§7 5,895,115
Issue Date: 1/21/03 4/9/02 12/12/00 4/20/99

Regarding any documentI publication or other information for which a date is not given on the attached PTO-1449
Applicantts)believe(s) the same may gualify as "prior" art to this application and should be treated accordingly,
although Applicant‘s) reserve(s) the right to contest the prior art status of any document, publication or information.
should issue arise.

2. Regarding each listed document that is not in the English language. an English-language translation accompanies
this Statement as indicated on the attached PTO-1449 or a concise explanation of the relevance of the document is
set forth in the following document(‘s):

(a) _‘ A copy of each English language version of a search report (or EPO Search Report) indicating th
degree of relevance found by the foreign office of each document being submitted from the search
report, is being submitted herewith or has previously been submitted.

(b) __ Attached is a "Concise Explanation of Relevance of Non-English Language Documents".

3. Pursuant to 37 C.F.R. 1.97(b) this Statement is being filed (one must be checked):

(3) __ Within 3 months of the filing dat . date of entry into the National Stage. or filing date of a CPA.

(b) _ Before the mailing date of a first Office Action on the merits. If this Statement is not filed b fore the
mailing date of a first OfficeActlon on the merits, the required certification is given below or, in the
absence thereof. the-Office‘is authorized to charge the required fee set forth in 37 C.F.R. 1.17(p) to
Deposit Account No. 18-0988 for consideration of this Statement.

11/17/2003 IBRLIIIRII 00000120 10290367

02 miss -.ao.oo up i
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(c) __ Before the mailing date of a first Office Action on the merits after a first or second submission after final
rejection under 37 C.F.R. 1.129(3).

(d) A After the period set forth in 37 C.F.R. 1.97(b) but before the mailing date of either a final action or a
notice of allowance.

(1) _ The required certification is given below. 9;

(2) 2; Enclosed is a‘ check in the amount of $180.00 covering the fee set forth in 37 C.F.R. 1.17(p) for
consideration of this Statement, or

(3) _ Charge the fee set forth in 37 C.F.R. 1.17(p) to Deposit Account No. 18-0988

(e) _ After the mailing date of either a final action or a notice of allowance. but before payment of the issue
fee. Petition hereby is made for consideration of this Statement and the required certification is indicated
below.

(1) __ Enclosed is a check covering the fee set forth in 37 C.F.R. 1.17(p). or

(2) _ Charge the fee set forth in 37 C.F.R. 1.17(p) to Deposit Account No. 18-0988.

4. Certification (if applicable)

(a)_ The undersigned hereby certifies that each item of information contained in this Statement was first cited
in any communicatiOn from a foreign patent office in a counterpart foreign application not more than 3
months prior to the filing of this Statement.

(b) __ The undersigned hereby certifies that no item of information contained in this Statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the undersigned's
knowledge after making reasonable inquiry, no item of information contained in this statement was
known to any individual designated in 37 C.F.R. 1.56(c) more than 3 months prior to the filing of this
Statement.

5. The Commissioner is hereby authorized to charge any additional fees or credit any overpayment to Deposit
Account No. 18-0988.

Respectfully Submitted,

RE TTO. BOISSELL SKLAR. LLP

  
Reg. No.'22.125

1621 Euclid Avenue. 19th Floor

Cleveland, Ohio 44115
(216) 621-1113

CERTIFICATE OF MAILING UNDER 37 C.F.R. §1.8

l hereby certify that this correspondence (along with any paper referenced as being attached or enclosed) is being
d posited on th below dat with the United States Postal Service . s icient postage as wet class mail in an
envelope addressed to Commissioner for Patents. Po. Box 145i, Alexand 'a, VA , 2313-1 . 4

/
   
  
 

   

Dat : November11 2003 

ZASEC177\GLOL\P1060\IDS-1449.wpd ")5th (2193)
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Application .or Dooket Number

PATENTAPPLICATION‘FEE DETERMINATION RECORD
. Effective October 1, 2001

CLAIMS AS FILED - PART I SMALL sum-v . OTHER THAN
TYPE B OR SMALL ENTITY

 
TOTAL CLAIMS .

  
* If the difference in column 1 is less than zero. enter '0' in column 2 r

CLAIMS AS AMENDED - PART II OTHER THAN

Column 1 SMALL ENTITY OR SMALL ENTITY

I " ‘ ADDI- ADDI- ,REMAININ V
AFTER 6 PREVIOUSLY . TlONAL TlONAL

AMENDMENT PAID FOR FEE FEE '

 

 

 

   
 
 

 

on - ‘FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM
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; REMAINING NUMBER PRESENT '
a AFTER , PREVIOUSLY 5mm RATE TlONAL RATE TlONAL

__*_____1 AMENDMENT _ _______i PAIDFOR FEE
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FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM I

OR

on

on

OR worm:

ADDI-

RAT TlONAL RATE TIONAL
FEE FEE
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AMENDMENT8  
H HE
NUMBER

PREVIOUSLY
AMENDMENT PAID FOR

--_
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM

 

 
  

REMAINING
AFTER 

 

 

 
 

 
 

   
 

 

 
 

Total

  
 

Independent II*
3

AMENDMENTC
 
 

 

  
‘ It the entry in column 1 is less than the entry in column 2. write '0' in column 3.
0 If the ‘Highest Number Previously Paid For IN THIS SPACE is less than 20. enter '20: IOR
'"It the 'Highest Number Previously Paid For IN THIS SPACE is less than 3. enter '3."

The "Highest Number Previously Paid For' (Total or Independent) is the highest number found in the apptopriate box in column 1.

 
FORM 970675 (Rev. 8/01) Patent and Ttademant Office. US. DEPARTMENT OF COMMERCE#u s mam “2410 may
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tam

 CERTIFICATE OF MAILING (37 CFR1.8(a)
 

7&1“ . .
I hereby certify ' ' IS paper (along with any paper referred to as being attached or enclosed) IS being
deposited with the United States Postal Service on the date shown below with the United States Postal
Service on the date shown below with sufficient postage as first cla all in envelope addressed to:
Commissioner for Patents, PO. Box 1450. Alexandria, Virginia 2 13-1450. 

 
Date: November 11, 2003

 Dona cl L. Otto

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Attorney Docket GLOLPO106USD A
C)

In re PATENT application of re}, 7,5
(2' 4“,

Jeffery R. Parker et al : 10

Serial No. 10/298,367 :3

Filed November 18, 2002

For: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE

APPLICATIONS AND THE LIKE

Art Unit 2872

Confirmation No. 3656

Fayez G. Assaf. Examiner

REPLY TO OFFICE ACTION OF SEPTEMBER 8 2003 

Commissioner for Patents

PO. Box 1450

Alexandria, Virginia 22313—1450

Sir:

In reply to the Office Action of September 8, 2003, please amend the

above-identified application as follows:

Amendments to the Specification begin on page 3 of this paper.
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Amendments to the Claims are reflected in the listing of claims which begins on

page 4 of this paper.

Remarks/Arguments begin on page 11 of this paper.
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Amendments to the Specification:

Please replace the paragraph following the heading “ABSTRACT OF THE

DISCLOSURE" on page 29 with the following amended paragraph:

Light emitting panel assemblies include in one form of the invention a light

emitting panel member made of a transparent resiliently deformable elastomeric

material that absorbs impact without breakage for use in automotive lighting

applications of various types. In another form of the invention, a rigid light

emitting panel member may be used with dome switches for switch area lighting

or to backlight control buttons/key padsWW

panel—membeefeetheeentrel—buttenslkevpads. Also, a rigid light emitting panel

member may be used as a structural member, and two or more such light

emitting panel members may be stacked together and used to light an instrument

panel or the like. 
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Amendments to the Claims:

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

application.

Listing of Claims:

Claim 1 (original): A light emitting assembly for vehicle illumination comprising a

light guide having at least one light input surface, a plurality of closely spaced

light sources along said light input surface for supplying light to said light guide, a

plurality of light extracting deformities on at least one surface of said light guide,

said deformities having shapes for controlling an output ray angle distribution of

emitted light to suit a particular application, and a transparent substrate overlying

at least one surface of said light guide.

Claim 2 (original): The assembly of claim 1 wherein said substrate comprises at

least one of a sheet, film, lens and plate.

Claim 3 (original): The assembly of claim 1 wherein said substrate is attached to

said light guide.

Claim 4 (original): The assembly of claim 1 wherein said substrate is positioned

against said light guide.
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Claim 5 (original): The assembly of claim 1 wherein said substrate covers said at

least one surface of said light guide.

Claim 6 (original): The assembly of claim 1 wherein said deformities are at least

one of depressions and raised surfaces on said one surface of said light guide.

Claim 7 (original): The assembly of claim 1 wherein said deformities vary on said

one surface of said light guide.

Claim 8 (original): The assembly of claim 1 wherein at least one of said

deformities is at least one of prismatic, lenticular and other device that changes

the output ray angle distribution.

Claim 9 (original): The assembly of claim 1 wherein said light sources are light

emitting diodes.

Claim 10 (currently amended): The assembly of claim 1 wherein said light

sources are attached to a printed circuit beard.

Claim 11 (original): The assembly of claim 1 wherein said light sources are

embedded, potted, bonded or molded into said light guide.
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Claim 12 (original): The assembly of claim 1 wherein said deformities are on

more than one surface of said light guide.

Claim 13 (original): The assembly of claim 1 wherein said deformities are on two

sides of said light guide.

Claim 14 (original): The assembly of claim 1 wherein at least some deformities

are on said substrate.

Claim 15 (original): The assembly of claim 1 wherein said substrate has at least

one of a prismatic lens, lenticular lens, and other device that changes the output

ray angle distribution.

Claim 16 (original): The assembly of claim 1 wherein more than one said

substrate overlies said light guide.

Claim 17 (original): A light emitting assembly for vehicle illumination comprising

a light guide having at least one transparent substrate overlying a surface of said

light guide, both said light guide and said substrate having deformities on at least

one surface of each of said light guide and said substrate, said deformities

having shapes for controlling an output ray angle distribution of emitted light to

suit a particular application, the deformities on at least one of said light guide and
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said substrate varying in at least one of the following characteristics: size,

shape, placement, index of refraction, density, angle, depth, height and type.

Claim 18 (original): The assembly of claim 17 wherein the variations in the

deformities are random.

Claim 19 (original): The assembly of claim 17 wherein said substrate comprises

at least one of a sheet, film, lens and plate.

Claim 20 (original): The assembly of claim 17 wherein said substrate has

reflective and refractive surfaces.

Claim 21 (original): The assembly of claim 17 wherein said substrate has a

coating.

Claim 22 (original): The assembly of claim 17 wherein more than one said

substrate overlies said light guide.

Claim 23 (original): The assembly of claim 17 wherein at least one surface of at

least one of said substrate and said light guide is prismatic or lenticular.

Claim 24 (original): A light emitting assembly for vehicle illumination comprising

a light guide, a transparent substrate overlying a surface of said light guide, at
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least one of said light guide and said substrate having deformities on at least one

surface, said deformities having shapes for controlling an output ray angle

distribution of emitted light to suit a particular application, at least some of said

deformities including prismatic surfaces having angles that vary.

Claim 25 (original): A light emitting assembly for vehicle illumination comprising

a light guide having at least one light input surface, at least one light source

along said light input surface for supplying light to said light guide, a plurality of

light extracting deformities on at least one surface of said light guide, said

deformities having shapes for controlling an output ray angle distribution of

emitted light to suit a particular application, and a transparent substrate overlying

at least one surface of said light guide, said substrate providing at least one of

the following: an exterior portion of a vehicle, protection for the light guide, at

least one of text, an image and color, at least one of a prismatic lens, lenticular

lens and another device that changes the output ray angle distribution, and

improved uniformity of the light output distribution.

Claim 26 (currently amended); “WWW
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least—ene—surfaeeefeeaid—lightgwee The assembly of claim 25 wherein at least

one of said light guide and said substrate haying h_a_s_ at least one of a coating

and surface treatment that changes, wherein the changes in said at least one of

the coating and surface treatment are at least one of the following: density,

color, index of refraction, reflection, opaqueness, translucence, area, depth,

shape, size and type.

Claim 27 (original): The assembly of claim 26 wherein said at least one of the

coating and surface treatment are at least one of the following: paint, ink, coating

and epoxy.

Claim 28 (original): The assembly of claim 26 wherein the coating is selected to

improve at least one of the following: color correction, opaqueness, diffusion,

reflection, translucence and transmission of light.

Claim 29 (original): The assembly of claim 26 wherein at least one surface of at

least one of said light guide and said substrate is at least one of prismatic,

lenticular and other device that changes the output ray angle distribution.

Claim 30 (original): The assembly of claim 26 wherein the coating on at least

one of said light guide and said substrate randomly changes.
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Claim 31 (original): The assembly of claim 26 wherein the surface treatment of

at least one of said light guide and said substrate randomly changes.

Claim 32 (original): The assembly of claim 26 wherein at least one surface of at

least one of said light guide and said substrate varies in shape or geometry.

Claim 33 (original): The assembly of claim 32 wherein the shape or geometry of

said one surface randomly varies.

Claims 34-52 (canceled)

10
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REMARKS/ARGUMENTS

In the specification, the ABSTRACT OF THE DISCLOSURE has been

amended to reduce the number of words to less than 150 as required by the

Examiner.

Clams 1-33 remain in the application. Claims 1-25 read on the elected

species. Claims 26-33 have been withdrawn. Claims 34—52 have been

canceled. In view of the Examiner’s earlier restriction requirement, applicants

retain the right to present claims 34-52 in a divisional application.

Claims 1-25 are rejected underthe judicially created doctrine of

obviousness-type double patenting as being unpatentable over claims 1-97 of

US. Patent No. 5,613,751. According to the Examiner. although the conflicting

claims are not identical, they are not patentably distinct from each other because

the claims are substantially variant combinations of the patent’s claims reciting

inherent features and having different scopes. Applicants' attorney respectfully

disagrees with this rejection. Nevertheless, a terminal disclaimer in compliance

with 37 CFR 1.321 (c) is filed herewith to overcome this rejection based on a non-

statutory double patenting ground. Accordingly, claims 1-25 are submitted as

allowable.

In view of the obviousness—type double patenting rejection based on US.

Patent 5,613,751, the Examiner’s attention is directed to two pending

Applications Serial Nos. 10/232,047 and 10/324,882 which rely on US. Patent

5,613,751 for an earlier filing date. Also an Information Disclosure Statement is

11
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enclosed identifying all of the prior art cited in these two pending applications and

other prior art.

Withdrawn claims 26-33 have been amended to depend from claim 25

and are also submitted as allowable.

For the foregoing reasons, this application is now believed to be in

condition for final allowance of all of the pending claims 1-33, and early action to

that end is earnestly solicited. Should the Examiner disagree with applicants’

attorney in any respect, it is respectfully requested that the Examiner telephone

applicants’ attorney in an effort to resolve such differences.

In the event that an extension of time is necessary, this should be

considered a petition for such an extension. If required, fees are enclosed for the

extension of time and/or for the presentation of new and/or amended claims. In

the event any additional fees are due in connection with the filing of this

amendment, the Commissioner is authorized to charge those fees to our Deposit

Account No. 18-0988 (Charge No. GLOLPO106USD).

Respectfully submitted,

RENNER, OTTO, BOISSELLE & SKLAR, LLP

 
Dona d L. Otto

Registration No. 22,125

1621 Euclid Avenue

Nineteenth Floor

Cleveland, Ohio 44115-2191
Phone: 216-621-1113

Fax: 216-621-6165

Z:\SEC177\GLOL\F’1OSD\REPLY TO OA OF 9-8-03.doc

12
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 PTO/SB/26 (0803)
Approved for use through 07/31/2006. OMB 0651 —0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

 Docket Number (Optional)

GLOLP0106USD
  

 
 

 

 REJECTION OVER A PRIOR PATENT 

 In re Application of: Jeffery R- Parker et al

Application No.: 10/298.367

Filed: November 18, 2002 0 “o
For: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE APPLICATIONS AND THE LIKE

  
  
 

 

The owner", Solid State Opto Limited , of 100 percent interest in the instant applicatignf) hei’é’by
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant afiation,
which would extend beyond the expiration date of the full statutory term defined in 35 U.S.C. 154 and 173, as prfisently
shortened by any terminal disclaimer. of prior Patent No. 5 613 751 . 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 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 presently shortened by any terminal disclaimer, in the event that it 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.

[3 For submissions on behalf of an organization (e.g., corporation, partnership, university, government agency,1. . . . .
etc.), the undersngned Is empowered to act on behalf of the organization. 

  
I 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 these statements were made with the knowledge that willful
false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of
the United States Code and that such willful false statements may jeopardize the validity of the application or any patent
issued thereon,

 

  
  
 
 

2. The undersigned is an attorney or agent of record.

 
 

 

 

Signature

 
Donald L. Otto

Typed or printed name
 
 

216-621-1113

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 this form. Provide credit card information and authorization on PTO-2038.

 
  

  ‘Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/QB may be used for making this certification. See MPEP § 324.
 
This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete.
including gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent
and Trademark Office, U.S. Department of Commerce, PO 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—9199 and select option 2.

11/17/2003 JBIILINRI'I 00000120 10298367

01 FC:1814 110.00 0P
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  “i: eyDocketNo. GLOLP0106USD

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent application of

Applicant: Jeffery R. Parker et aI
Serial No.: 10/298,367
Filed: November 18, 2002
For: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE APPLICATIONS AND THE LIKE

Art Unit: 2872 ~

Examiner: FayezG.Assaf I; 70{\3

INFORMATION DISCLOSURE STATEMENT g, 3%: "(33‘
l O .-» ”F1

Commissioner for Patents K wwmoasmumn 0000012010298367 3’ o ‘2
P.O.Box1450 1L°-°°’°”' E N m
Alexandria, VA 22313-1450 - (ll—5133313 ‘ ‘7 a; :3

$63 uJ
Sir: o

:3;

1. Pursuant to 37 C. F. R. 1. 97 and 1 9.8, andIn compliance with 37 C. F. R. 1 .56 the Office's attention is directed to
the patents, pending applications, publications and other information listed on the attached PTO— 1449 A copy of each
listed document is enclosed, except for (a) those previously cited or submitted to the Office in the following
application(s) upon which this application relies for an earlier filing date under 35 U.S.C. 120, and (b) any US. patent
or US patent application publication if the present application was filed after June 30, 2003 or entered the national
stage under 35 USC § 371 after June 30, 2003:

 

 

Serial No.: 10/005 090 09/703,088 09/167,949 08/585,062

Filing Date: 12/5/01 10/31/00 10/7/98 1/18/96

Pat. No.: 6 508 563 1 6,367,940 6,158,867 5,895,115
Issue Date: 1/21/03 4/9/02 12/12/00 4/20/99

Regarding any document, publication or other information for which a date is not given on the attached PTO-1449,
A Iicant s believe 5 the same ma uali as " rior" art to this a lication and should be treated accordin |

although Applicanus) reserve(s) the right to contest the grior art status of any document, publication or information,
should issue arise.

2. Regarding each listed document that is not in the English language, an English-language translation accompanies
this Statement as indicated on the attached PTO-1449 or a concise explanation of the relevance of the document is
set forth in the following document(s):

(a) _ A copy of each English language version of a search report (or EPO Search Report) indicating the
degree of relevance found by the foreign office of each document being submitted from the search
report, is being submitted herewith or has previously been submitted.

(b) _ Attached is a "Concise Explanation of Relevance of Non-English Language Documents".

3. Pursuant to 37 C.F.R. 1.97(b) this Statement is being filed (one must be checked):

(a) __ Within 3 months of the filing date, date of entry into the National Stage, or filing date of a CPA.

(b) _ Before the mailing date of a first Office Action on the merits. If this StatementIs not filed before the%
mailing date of a first Office Action on the merits, the required certification is given below or, in theq

absence thereof, the Office is authorized to charge the required fee set forth in 37 C. F R. 1. 17(p) to:
Deposit Account No. 18-0988 for consideration of this Statement.

11/17/2003 JBALIIIIIN 00000120 10290367

.80. 00 0P 3

Page 166 of 342

RH0000012010290367
.1

0-1

11/17/2005 03Fflzlllng,

230.00op



                      
     

                       
   

        

                   
     

  

               

                     
                

 

                

                

    

                 
                 

        

                  
               

              
                   

 

                 
   

  

     

 
  

   
     

   
  

       

                  
                 

          

    
    

   

 

Page 167 of 342

(c) __ Before the mailing date of a first Office Action on the merits after a first or second submission after final
rejection under 37 C.F.R. 1.129(a).

(d) A After the period set forth in 37 C.F.R. 1.97(b) but before the mailing date of either a final action or a
notice of allowance.

(1) _ The required certification is given below, gr

(2); Enclosed is a check in the amount of $180.00 covering the fee set forth in 37 C.F.R. 1.17(p) for
consideration of this Statement, or

(3) _ Charge the fee set forth in 37 C.F.R. 1.17(p) to Deposit Account No. 18-0988

(e) _ After the mailing date of either a final action or a notice of allowance, but before payment of the issue
fee. Petition hereby is made for consideration ofthis Statement and the required certification is indicated
below.

(1) _ Enclosed is a check covering the fee set forth in 37 C.F.R. 1.17(p), or

(2) _ Charge the fee set forth in 37 C.F.R. 1.17(p) to Deposit Account No. 18-0988.

4. Certification (if applicable)

(a)_ The undersigned hereby certifies that each item of information contained in this Statement was first cited

in any communication from a foreign patent office in a counterpart foreign application not more than 3
months prior to the filing of this Statement.

(b) __ The undersigned hereby certifies that no item of information contained in this Statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the undersigned's
knowledge after making reasonable inquiry, no item of information contained in this statement was
known to any individual designated in 37 C.F.R. 1.56(c) more than 3 months prior to the filing of this
Statement.

5. The Commissioner is hereby authorized to charge any additional fees or credit any overpayment to Deposit
Account No. 18-0988.

Respectfully Submitted,

TTO, BOISSELLE SKLAR, LLP

 
Reg. No..22.125

1621 Euclid Avenue, 19th Floor
Cleveland, Ohio 44115

(216) 621-1113

CERTIFICATE OF MAILING UNDER 37 C.F.R. §1.8

I hereby certify that this correspondence (along with any paper referenced as being attached or enclosed) is being

Date: November11 2003  
Z:\SEC177\GLOL\P10€D\IDS—1449.wpd lDS-1.FRM (2198)
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Sheet 1

Atty Docket No. Serial No.

GLOLP0106USD 10/298,367 .
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UNIFORM ILLUMINATION OF LARGE, THIN SURFACES PARTICULARLY SUITED FOR AUTOMOTIVE
APPLICATIONS

The present invention generally relates to the

illumination of large surfaces and. more particularly,
to providing uniform illumination over large areas at a

shallow depth which is particularly suited for auto-
mobiles.

In modem industrial design, there are a number
of applicationswhich call for illuminating large surface
areas but the rfistance perpendicular to the surface

area to be Eliminated which is available for a light
source ls small. The problem then is to provide

uniform illumination of a thin panel at an acceptable
cost. ‘

in one such application, automobie manufactur-

ers have been adding large decorative reflectorized

areas on the rear deck lids of some of their models.
The reflectorized areas blend in well with the rear

lighting on the quarter panels and have a pleasing
appearance during the day. At night; however. these
areas appear dark and unattractive. To light these

large areas with incandescent lamps presents two
problems. First. it is difficult to get even illumination
ver such a large area using point sources such as

incandescent lamps. Secondly. the large acceler.
ations experienced by lamps mounted on the rear
deck lid when it is closed are sufficient to deform or

even fracture the filament of the lamp. Light emitting
diode (LEDs) may very well serve as an alternative

light source so as to solve such incandescent lamp
problems.

in another applbeation. liquid crystal displays
(LCDs) are commonly used for a variety of appli-
cations ranging from personal televisions tooomputer

displays. One ofthe principal reasons for the popul—
arity of U305 is their srnail size and low power con—
sumption. Current lilumlnators for LCDs use

fluorescentiamps of high efficiency and light box cavi-
ties to provide uniform ilumination. To make LCDs

more acceptable. the LCOs are now generally pro-
vided with a source of back lighting. in order to retain
the advantage of LCDs being used as a thin flat panel
display. this back lighting source must also be thin.
This type of design must be of a certain minimum

thickness due to the lamp size and light box cavity
size to achieve a uniform backlighting of the display.

Another type of illuminator which achieves

uniform illumination over a large area and yet is thin
is manufactured by Lumitex. inc. The Lumitex device
uses a high efficiency light source and collects and
concentrates this light by focusing it into an optical
fiber bundle. The fibers of the bundle are fanned out

and woven into a flat panel. Ught is made to leakfrom
the woven panel by sharp bending of the fibers in the
weave pattern. The disadvantages of this device are

its cost ofconstruction and the lack of directionality of
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the leaked light and efficiency when designed to
achieve a high degree of uniformity.

it is therefore a general object of the present
invention to provide a device that provides uniform

illumination over a large area of shallow depth.
It is another object of the invention to provide a

thin. efficient and uniform illuminator for large areas.

it is a further object of the invention to provide an_
efficient means to collect and conduct lightfrom a high
efficiency light source and uniformly distribute and
emit this light over a large area.

According to the invention. a plastic wedge or a
' series of plastic wedges are applied to or formed

integrally with a back surface of an area to be illumi-

nated. Light is collected and concentrated from a high
efficiency light source. The concentrated fight is
focused as an input to one ormore light guides which
may be optical fibers. The light guides or fibers are
fused ormated lnsome otherwayta an edge oredges

of an optically clear plastic wedge or wedges. The
wedge shape increases the angle of internal reflec-

tions ofthe edge coupled light as thewedge gets thin—
ner. In addition. the sloping backsurface ofthewedge
intercepts more ofthe illuminating light beam as it pro-
gresses through thewedge toward its apex. To further

. enhance the uniformity of the illuminating light. the
numberofscattering centers overthe iluminating sur—

face of the wedge or within the volume of the wedge
are increased along the distance away from the light
source. .

The foregoing and other objects. aspects and
advantages will be better understood item the follow-

ing detailed description of a preferred anal. ‘ -" -. - “ of.-
the invention with reference to the drawegc; 2-. .‘.-;-. E":-

Figure 1 is an isometric drawing of the basic
wedge shaped illuminating device according to
the invention; ’

Figure 2 is an enlarged cross-sectional view of
the wedge shaped illuminating device shown in

Figure 1 illustrating the lntemai reflections of light
within the device:

Figures 3A and 38 are enlarged portions of the

light emittiggsurfacegfthe wedge shaped illumi-
nating device’showingsoattering centers on the
surface;

Figure 4 is an enlarged cross-sectional view of
the wedge shaped illuminating device showing
scattering centers in the volume of the wedge:
Figure 5 is a top view of a double wedge embodi—
ment of the invention;

Figure 6 is an end view of the double wedge
embodiment shown in Figure 5; and

Figure 7 is an enlarged cross-sectional view of
the double wedge embodiment shown in Figures



       

         
   

       
            

        
      

          
      

        
            

         
         

         
        

        
            

          
         

            
         

         
        

          
         

           
        

         
        

       
        

       
          

        
          
          

          
           

         
        

         
         

       
       
         

          
         

         
            

       
         

           
       

         
         

          
          

        
        

          
   

        
         

        
           

        
        
        
       

        
         

        

 

 

 
      

          
        

         
        

          
         

        
         

         
        

          
        

      
        

        
        

    
       

         
           

       
       

        
          

         
        

           
       
         

        
         

       
      
         

        
           

         
       

       
           
         
 

 

 

 

 

 

 

 

 

 

       

 

Page 175 of 342

3 EP 0 453 092 A1 4

5 and 6 illustrating the internal reflections of light
within the device.

Referring now to the drawings. and more particu-

larly to Figure 1. there is shown a basic form of the
illuminating device 10 according to the invention. The
illuminating device includes a transparent plastic

wedge 12. The wedge may be made of a moldable
thermoplastic such as. for example. acrylics. polycar-
bonates or polystyrenes. Along a rectangular edge 1 3
of the wedge 12 are a plurality ofoptical fibers 14. The
optical fibers 14 terminate in a common bundle which

is positioned to collect concentrated light from a high
efficiency source 16 which may be. for example. an
an: lamp centrally located in a reflector preferably
having a spherical shape. The coupling between the
ends of the fibers 14 and the wedge 12 may be made
by melting them together or mated in some otherway
so as to reduce any reflection losses and which pro-

vides for the light from the fibers to spread out in a
direction perpendicularto the direction ofthe beam so
as to provide uniform illumination over the frontorlight

emitting surface 18. For the various applications of
device 10. the front surface 18 is arranged to be co-

extensive with the area to be illuminated. Thebaclr
surface 20. shown in more detail in Figure 2. of the
wedge is coated with a reflecting coating. Preferably.

this reflecting coating is a diffuse reflector such as
Barium Sulfate. BaSO‘. as manufactured by Kodakof

Rochester. New York. for this purpose. Alternatively.
the reflecting coating may be a specular reflector.

such as sputtered aluminum..but this generally does
not produce as good a resultas a diffuse reflector.

Figure 2 illustrates the reflections oflightfromone
ofthe optical fibers 14 located attire rectangularedge
13 within the volume of the wedge 12. Figure 2 illus-
trates the back surface 20 in a different manner than

It was shown in Figure _1 in that back surface 20 now

mnverges relative to the light emitting surface 1 8.The
challenge in illuminating a large area represented by
illuminating device 18 is to make the ilumination fairly
uniform. To accomplish this by the practice ofthe pre-
sent lnvention using edge lighting techniques. two
principles are combined. First. the wedge 12
increases the angle of the reflections perunit distance
as the wedge gets thinner and the back or reflecting
surface 20 interceps more of the light beam. shown
as rays 1 93....19n emitted fromfiber14 located at sur-

face 13. as such a beam travels toward the apexofthe
wedge. Second. the number of scattering centers.

related to the light emitting surface 18. which send
light off in all directions as shown by groups of rays
19a...19n being emitted from surface 18. The scat-
tering effect increases in the direction away from the
source 14. The reflector or reflective coating on the
back surfac 20 ensures that all of the light not absor-
bed by the reflector is reflected by the reflector and

comes out through the front surface 18. Either princi-
ple by itself provides some improvement in uniformity
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so that in some applications. only one or the other
might be used.

The scattering sources may be formed on the

front surface 18. by scratching or grooving or coating
the surface 18. where the density of scattering sour-
ces is low near the source 14 of the light and
increases as the distance from the source increases.

The scattering sources are illustrated in Figures 3A
and 38 which show. respectively. grooves 17A and

pits 178 as scattering sources which preferably
increase in frequency of owurrence or density over
the surface as their location moves away from the

source of illumination 14 located at rectangularedge
13.

Alternatively. the scattering sources may be for-
med within the volume of the material. again with the

guideline that the related density increases as the dis-
tance from the source increases. This is illustrated in

Figure 4 which shows scattering particles 17c within

the volume of the wedge 12. The scattered light rays
are shown as groups 193...19¢ which are composed

ofindividual rays 19a...19n that are emitted from opti-
cal fiber 14 at rectangular edge 13. These particles

may be passive or inerttypcc mixed with the thermop-
lastic material and allowed to gradually settle toward
the apex and ofthe wedgeibefore curing the plastic
thereby producing the increasing density ofsuch light
scattering centers as generally illustrated. The parti-
cles could be encapsulated liquid crystals such as
those described in U.s. Patents No. 4.435.047 and

No. 4.616.903 to Fergason and produced by Taliq
Corp. of Sunnyvale. @alifornla.

Transparent electrodes 21 and 21' are applied
over the front and back surfaces 18 and 20. respect-

ively. o_f the wedge 12 for the purpose of applying an

etc},~ ‘ We application of an electric field has
meat. gi-djéigning the liquid crystals parallel to the
direction of tho-field. in contrast to its nonnally struc-
turally distorted shape in the absence ofa field. When
an electric field is present. the liquid crystals become
more transparent. as their transparency is a function
of the strength of the electric field. if the liquid crystals

are nonuniforrnly distributed through the volume of
the wedge. the application of a uniform electric field
across the volume controls the light scattering effect

dam;On theolher hand. the use of encapsulated
liquid’crystals allows for some flexibility of manufac-
ture. Specifically. the encapsulated liquid crystals
may be uniformly distributed within the volume of the
wedge 12 and a nonuniform electric field applied
across the wedge to produce the effect of an increas- -

ing density of light scattering centers. In other wordS.
by appropriately selecting th electric field applied

across the envelope. the iluminafing light emitted
from the front surface 18 of the wedge 12 may be
made more or less uniform as desired by the appli-
cation.

When the illuminating device according to the
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invention is used to illuminate. for example. an appli-
que (cutout decoration fastened to a larger piece of

material) on the rear deck of a car. the applique may
be formed by molding plastic such thatjth back sur—
face forms a series of wedges relative to the front sur-

face and such that each wedge may be illuminated by
means of fiber optics at the thick end or edge of the

wedge. The back surface is roughened and coated
with the previously discussed diffuse reflector so that
all of the light not absorbed by the back surface is ref-

lected by the back surface and comes through the
front surface 18 of the applique. The purpose of the

wedge shape is to provide illumination through the
front surface 18 which is as uniform as possible. if it
is desired that the applique be reflective. it may be
made in two layers. the outer layer of which is pro-
vided with the usual corner cube reflective surface on

the back. while the second layer has the wedge con-
struction as generally shown in Figure ‘l.

ForVery large areas. such as the back of a w. it
may be necessary to have a series of llluminators.
each fed by its own source. for example the end of an
optical fiber. As mentioned and as shown in Figure 1

with regard to reference number 16. the source oflight
into the fibers may be a discharge lamp light source
centrallylocated with the reflectororasimilarhigh effi-
ciency light source. Unlike the incandescent lamp dis-
cussed previously. such discharge lamp may be
mounted on the deck lid without fearof high acceler-
ation. since there is no filament to fall.

ltwill be appreciated by those skflled In the artthat
there are several variables that mustbe considered in

the practice of the invention. The first of these is the

nature of the light beam introduced into the plastic

wedge 12. Generally. itis preferred that the l‘rghtbeam
be collimated. or nearly so. to achieve the best unifor-
mity of illuminating light emitted from the front surface
18 of the wedge. Secondly. the thickness and the
angle of the wedge should be determined for the
specific application. And finally. when used. a deci—
sion must be made on the lmfion and distribution of

light scattering centers. either over the emitting sur-
face 18 or within the volume of the wedge 12.

A practical example of the invention is shown in
Figures 5 and 6 which illustrate a double wedge illumi-
nating device 22 fabricated to illuminate an auto-
mobile speedometer. The speedometer itself was

fabricated using LCD technology. and the double
wedge structure was used to backlight the LCD. in the
embodiment shown in Figures 5 and 6. light is collec-
ted and concentrated from a high efficiency light
scum (notshown) as before. The concentrated light
is focused as an input to a pair of light guides 24 which
transmit light. shown in Figure 5 as rays 253...25n.
into edges 28 and 30 of the double wedge 26. The
edge 28 is comprised of portions 28A. 288. 28C and
280. whereas. edg 30 is comprised of portions 30A.
308, 30C and 300. The double wedge shape is best
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seen in Figure 6 in which the two wedge portions 26
are joined at a common edge 33. The illuminator 22
having the back (32) and front (34) surfaces of each
wedge 26 converge and the front surfaces 34 of the

two wedges 26 fanning a common illuminating sur-
face conforming to a surface that is to be illuminated.

As shown in Figure 5. the expanding beams of light
25a...25n are intercepted by serrated edge portions
28A...3OD which reflect the light rays toward the thin-
ner central part ofthe double wedge 26. The surfaces
of the sen-ated edges 28 and 30 are coated with a
specular reflector. such as sputtered aluminum. in the

illustrated embodiment. the serrations are designed
such that the light beams 25a...25n are divided into
seven parts of roughly equal lumens. The seven dis-
tributed light beams of the serrated edges 28 and 30

are reflected by the back surface 32 (Figure 5) of the

double wedge and are emitted from the front surface
34 (Figure 6) In the same manner as the generalized
structure shown in Figure 1.

Figure 7 shows in more detail the back surface 32
of the double wedge 26 shown in Figure 6.‘ The back
surface may be grooved by means of grooves 17A.

discussed with regards to F'gure 3A. Perpendicularro
the direction from which the light (shown by rays 25a
and 25h) is propagated from so am to form a surface
thatis stepped with 45° risers 36. The risers 36 inter-
cept light rays 258 and 25a and redirect the light
through the front surface 34 into groups of light rays
27. An alternative to grooving (17A) the back surface
32 is to texture the front surface 34 by simple rough

sanding. The purpose of the sanding is to defeat total
internal reflection and scatterthe light striking this sur-

face thereby allowing the light to escape. Except for
' the desired illuminating surface 34. the entire plastic

form of wedge 22 is coated with a diffuse reflective

coating 38 to assure that any light which is not totally
internally reflected is rammed to the plastic cavity of
wedge 22 and contributes to the output of wedge 22.

While the embodiment shown in Figures 5 and 6
is particularly advantageous for use as a back light
source for LCDs. such as the automobile speedome-

ter mentioned. this particular embodiment of the
invention may be used wherever uniform illumination
of a large surface area is desired. Therefore. while the
invention has been described in terms of preferred

embodiments. those skilled in the art will recognize
that the invention an be practised with various mod.
ifiwtions.

Claims

1. An illuminator for large surface areas comprising:
a transparent wedge having back and front

surfaces and a generally rectangular shaped
edge between said surfaces. said front surface
being co-extensive with an area to be illuminated:
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a high etficiency light source: and
at least one light guid optically coupling

light from said light source to said _rectangular
shaped edge so that light entering the wedge is
internally reflected from the badr surface and
emitted from said front surface.

The illuminator according to claim 1 wherein said
wedge is of a plastic material.

The illuminator as recited in claim 2 further com-

prising a plurality of such transparent plastic

wedges each having at least one converging
back or front surface and a generally rectangular
shaped edge between said surfaces. said front
surface being co-extensive with an area to be
illuminated.

The illuminator as recited in claim 3 wherein the

number of wedges Is at least two and said two

wedges are joined along a common edge where

said back and front surfaces of each wedge con-
Verge and the front surfaces of said two wedges

form a common illuminating surface conforming
to a surface area to be lluminated.

The illuminator as recited in claim 3 or 4 wherein

there is at least one light guide for each of said
wedges.

The illuminator as recited in any preceding claim
wherein the or each light guide is coupled to a
wedge immediately adjacent and parallel to said

rectangular edge thereof and said roctangular
edge is serrated to reflect light from said light
guide toward said back and front surfaces of the
wedge. '

The iluminator as recited in any preceding daim
wherein the backsurface of the oreach wedge is
grooved in form stepped risers perpendicular to
the direction of light propagating within said
wedge whereby light is reflectedfrom said step-
ped risers toward said front surface.

The illuminator as recited in any of daims 2 - 7

wherein the or each said plastic wedge is pro-
vided with scattering centers over its said front

surface. the number ofscattering centers increas-
ing along a distance moving away from said rec.
tangular shaped edge of the wedge.

The illuminator as recited in daim 8 wherein said

scattering centers are grooves formed in said

front surface perpendicular to a direction of pro-
pagation of the fightwithin said wedge and having
a frequency ofowurrence which increases away
from said r ctangular shaped edge.
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10. The illuminator as recited in claim 8 wherein said
scattering centers are pits formed in said front

surface and have a density which increases away
from said rectangular shaped edge.

11. The illuminator as recited in any of claims 2 - 7

wherein the or each said plastic wedge is pro-
vided with scattering centers throughout its
volume.

12. The illuminator of claim 11 wherein the number of
scattering centers increasing along a distance

moving away from said rectangular shapededge
of the or each wedge.

13. The illuminator as recited in claim 11 or 12 whe—

rein said scattering centers are encapsulated
liquid crystals and further comprising means for
applying an electric field across said front and

back surfaces of said wedge.

1,4. The iiiumlnatoras recited in any preceding claim
further comprising a reflective coating applied to

said backsurface of the oreach said wedge.

1 5. The illuminatoras recited in claim 14wherein said

reflective coating is ofa diffuse type.

16. The illuminator as recited in any preceding claim
wherein the or each said wedge‘is of a thermop-
lastic material and the lightguide coupled thereto
is fused with said wedge so as to reduce any ref-

lection losses and cause light from said light
guide to spread out within said plastic wedge.

17. The illuminator as recited in; .;.-' g. . ceding claim
wherein said front surface ti .1.. . each said

wedge is integrally formed with the surface area
to be illuminated.
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EDGE LIGHT FOR PANEL DISPLAY

grief Description of the Invention .

This invention relates generally to a light source for illuminating a panel display

and, more particularly, to an edge light for illuminating a lighting panel.

MW

Large area. light sources have many applications including, for example, backlight-

ing liquid crystal displays (LCDs) for watches, clocks, pagers, hand-held computers,

organizers and the like. ' Such. large area light sources typically employ 'a thin, flat

lighting panel illuminated by one or more miniature lamps, light emitting diodes or the

like positioned along at least one of the edges of the lighting panel. The light radiated

by the lamps enters the edges of the lighting panel and is reflected through the panel and

emitted from one of the planar surfaces of the panel for illuminating the LCD.

10

It is generally desirable to provide the LCD with a uniform distribution of light

so that the entire surfaaeof the LCD may be easily read in most ambient light conditions.

15 Many available li-glfi‘féfiikiaifiare configured to maximize the uniform distribution of

light emitted from the lighting panel. However..one limitation in achieving a uniform _

light distribution is that the light radiated by the light source (lamp) is not uniformly

distributed along the edge of the lighting panel even when a reflector or the like is used

to improve the light c0up1ing efficiency of the lamp. The light radiated by the lamp

20 typically has__a brightspot or area of high light concentration. If several lamps are

required. the lamps are separated by areas of shadow or low light intensity which may

produce longitudinal striations in the output of the lighting panel. Using several lamps

to illuminate the lighting panel also increases the cost of the large area light source. .

Providing uniform lighting along the edge of the lighting panel would increase the

25 uniform distribution of light emitted by the lighting panel.
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'e n umm of th lnv n i n p

It is an object of this invention to provide an edge light for illuminating a lighting
panel.

It is another object of this invention to provide an edge light for uniformly

5 illuminating the edge of a lighting panel.

It is another object of this invention to provide a large area light source employing
a lighting panel and an edge light having a planar surface and a faceted surface for

uniformly illuminating the edge of the lighting panel.

It is yet another object of this invention to provide an edge light minimizing the

10 number of lamps, light-emitting diodes, or the like which are used to illuminate the

lighting panel of a large area light source.

The foregoing and other objects of the invention are achieved by an edge light
having a thin transparent optiml guide for projecting light into the lighting panel through

one of the ends of the panel. The optical guide has an elongate portion with a planar

15 surface and a shaped surface and at least one end. portion extending from the elongate

portion. A light source positioned at the end portion of the optical guide projects light

into the elongate portion of the optical guide. The shaped surface is configured to reflect

light within the elongate portion through the planar surface or the shaped surface. In a

preferred form of the invention. the planar surface is positioned adjacent the end of the

20. . lighting panel and the optical guide has two end portions each having a light source for

eareuifl'atminating the optidal guide. The edge light also preferably includes one or more

reflectors adjacent the surfaces of the optical guide for reflecting light back into the

guide. In one form of the invention. the end portion is flared outward relative to the

plane of the planar and shaped surfaces and the light source is supported in an opening

25 formed in the end portion.

ri D ‘ i n h wi

The foregoing and other objects of the invention will be more readily apparent

from the following detailed description and appended claims when taken in conjunction

with the drawings of which:

30 Figure l is a perspective view of an edge light and diSplay assembly in

accordance with one embodiment of the invention;
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3

Figure 1A is an enlarged cross-sectional view, partially broken away, of a

modification of the edge light of Figure I;

Figure 2 is an enlarged cross-sectional view of the edge light of Figure 1;

Figure 3 is a view taken along the line 3-3 of Figure 2;

5 Figure 4 is a view taken along the line 4-4 of Figure 2;

Figure 5 is an enlarged cross-sectional view, partially broken away, of an edge

light in accordance with another embodiment of the invention; _

Figure 6 is an enlarged cross-sectional view, partially broken away, of an edge

light in accordance with another embodiment of the invention;

10 Figure '7 is an enlarged cross-sectional view, partially broken away, of an edge

light in accordance with still another embodiment of the invention; 1
Figure 8 is an enlarged "front view, partially broken away, of an edge light in

accordance with yet another embodiment of the invention; and

Figures 9 and 10 are enlarged cross-sectional views of an edge light in accordance

15 with other embodiments of the invention.

WW

Reference will now be made in detail to the preferred embodiment of the

invention, which is illustrated in the accompanying figures. Turning now to the

drawings, wherein like components are designated by like reference numbers throughout

20 the various figures. attention is directed to Figs. l-.4.

A displayassembly l 1 including an 1.3:. a}; if: 'égalighting panel 13 and an edge light

14 incorporating the invention is shown in Figure 1. In the illustrated embodiment, the

uniformly thin lighting panel 13 has an upper planar major surface 17 and a lower shaped

major surface 18 parallel to the planar surface 17. Parallel first and second end surfaces

25 19 and 20 and parallel side surfaces 21 and 22 join the planar major surface 17 and the

shaped major surface 18. The planar major surface 17, end surfaces 19 and 20 and side

surfaces 21 and 22 are preferably polished to a smooth optical finish. A thin, flat

member 26 with a highly reflective light scattering surface is positioned below the shaped

major surface 18 and a reflector 28 is positioned adjacent the second end surface 20 to

30 reflect light back into the lighting panel 13. A diffuser 27 may be placed between the

LCD 12 and lighting panel 13 to scatter the light emitted from the panel and illuminates
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the LCD. If a more intense light source is desired a second edge light (not shown) may
be positioned adjacent the end surface 20 instead of the reflector 28.

The shaped major surface 18 of the lighting panel 13 has a plurality of optically
flat facets 23 and 24 which extend between the side surfaces 21 and 22 and are generally

5 . parallel to the front end surface 19. The inclination, spacing and depth of the facets 23

and 24 may vary as desired. Preferably. the facets 23 and 24 are shaped so that light

entering the lighting panel through end surface 19 is reflected along the paneltoward the .

end surface 20 by facets 23. Light reflected back into the lighting panel at end 20 strikes

the facets 24 and is either specularly reflected upward through the planar major surface

10 17 or transmitted further along the lighting panel. In the illustrated embodiment, the

facets 23 are inclined upwardly between 1° and 15° from the plane of- the lower surface

18. The second facets 24 are inclined downwardly at a steep angle between 35 °and 55°

with respect to the plane of the shaped major surface 18. preferably between 40° and

' 50°. The grooves defined by the facets 23 and 24 are separated by planar sections

15 having a width between 1 and 200 microns. However, facets 23 and 24 may have other

configurations depending upon the desired uniformity and intensity of light emitted from

the lighting panel 13.

The edge light 14 provides a uniform distribution of light for illuminating the

lighting panel 13. As shown particularly in Figures 1 and 2, edge light 14 includes a

20 transparent, optical guide 32 having an elongated portion 33 with a planar front surface

34 aflfkrefiae end 19 of the lighting panel 13 and a shaped back surface 35 generally

parallel to the planar front surface 34. The planar surface 34 preferably has a length and
, height substantially equivalent to the dimensions of the .end surface 19 of the lighting

panel 13. The planar and shaped surfaces 34 and 35 are joined by a top surface 36 and

25 a bottom surface 37. The shaped surface 35 has a plurality of optically flat facets 38 and

39, Figure 2, separated by polished planar portions 40. The 'optical guide 32 also

includes first and second end portions 44 and 45 extending from the elongate portion 33.

The optical guide 32 is typically an injection molded light transmissive plasuc

member which, depending on the light source, can emit white light or can be timed to

30 any desired color for respective colored light emission. The planar surface 34, the top

and bottom surfaces 36 and 37 and the surfaces of the end portions-“ and 45 are

preferably polished to an optical finish.
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In the present embodiment, the surfaces of the end portions 44 and 45 are flared

outwardly relative to the planar and shaped surfaces 34 and 35 and the top and bottom

surfaces 36 and 37 as shown in Fig. 1 to accommodate a light source. The end portions

44 and 45 are each formed with an opening 46 (Figure 2) which holds an incandescent

lamp 47 with the leads 48 projecting from the end portions 44 and 45 of the guide 32.

The lamps 47 are coupled to the end portions 44 and 45 by a transparent, resilient light

coupling material 49 which fills the opening 46 around the lamp 47. The material 49

provides shock and vibration protection, and preferably has an index of refraction for

efficient transfer of light into the light guide 32. If desired, the material 49 may be tinted

to provide colored illumination. Instead of the incandescent lamps 47, other light sources

such as fluorescent lamps. light-emitting diodes, etc. may be used to illuminate the edge

light 14. The light source may also be provided by an optical fiber 50 as shown in

Figure 1A. The optical fibermay be coupled to the guide 32 by inserting one end 51 of

the fiber 50 into opening 46. A remote light source 52 injects light into the opposite end

of the optical fiber. The optical fiber 50 transmits light from the remote light source 52

to the guide 32, emitting light through fiber end 51 into the end portion of the guide 32;

In the present embodiment, facets 38 face one of the lamps 47 as shown in Figure

2. Facets 38 in the shaped surface 35 are inclined inwardly at an angle between 1° and
15° with respect to the plane of the shaped surface. The second facets 39 are inclined

outwardly at a steep angle of between 35° and 55°, preferably 40° and 50°. with respect

to the plane of the shaped surface. The depth of the grooves detii;*.r§;_=." 32' facets is
. .‘JLx:

between 1 and 25 microns, and the width of the planar portions 40 separating the grooves

is between 1 and 200 microns. As is illustrated by light rays 53 in Figure 2, light

injected into the light guide 32 by lamps 47 is reflected along the elongate portion 33 by

the planar surface 34. the facets 38 and planar portions 40 of the shaped surface 35. and

the top and bottom surfaces 36 and 37. The facets 39 of the shaped surface 35 specularly

reflect light through the planar surface 34 if the light strikes the facet 39 at an angle

greater than or equal to the critical angle or. if the light strikes the facets 39 at an angle

less than the critical angle. the facets 39 transmit light along the elongate portion 33. .

The light emitted from the planar surface 34 is projected into the lighting panel 13 and

used to illuminate the display.
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Any light escaping from the shaped surface 35 or the top and bottom surfaces 36

and 37 is reflected back into the elongate portion 33 of the guide 32 by a reflector 54

which covers the shaped surface and the top and bottom surfaces. In the present
embodiment, the reflector 54 is provided by a reflector tape or other suitable material

5 having a specular reflecting surface. Reflectors 55 and 56 reflect light emitted from the

end portions 44 and 45 back into the light guide 32. The reflectors 54, 55 and 56 ensure

that all of the light emitted from the optical guide 32 is directed toward the lighting panel
13, improving the efficiency of the edge light 14.

The shaped surface 35 is configured to provide a uniform distribution of light

10 across the planar surface 34. The inclination and spacing of the facets may be uniform

across the length of the shaped surface 35 as shown in Figure 2 or the inclination and

spacing of the facets may be varied as necessary to provide a uniform distribution of light

across ‘the planar surface 35. The inclination of the facets 38 provides multiple

reflections of light within the elongate portion 33 which uniformly'distxibute the light

15 throughout the optical guide 32. The multiple reflections prevent the light from being
concentrated in the area of the Optical guide opposite the lamp 47. Thus, a uniform
distribution of light may be provided.

If desired, the shaped surface 35 may be formed with other configurations to
provide a uniform distribution of light across the planar surface 34. In the embodiment

20 shown in Figure 5, shaped surface 35 has a plurality of facets 60 and 61 inclined at an
angle of 45° to éfiiti'lfrJnive to the plane of the shaped surface 35. The facets 60 and

61 define a plurality of transversely extending V-shaped grooves 62 having a depth of l

-to 25 microns. The grooves 62 are separated by a spacing of l to 250 microns.

As is demonstrated by light rays 53, light radiated from lamps 47 is reflected

25 along the elongate portion 33 by the planar surface 34, the planar portions 40 of the

shaped surface 35 and the top and bottom surfaces 36 and 37. The light striking one of

the facets 60, 61 of groove 62 leaves the elongate portion 33, strikes the other facet of
'the groove 62 and is reflected outwardly toward the reflector 54. The reflector 54

specularly reflects the light back into the elongate portion 33 and through the planar

30 surface 34. Any light escaping from the shaped surface 35 and top and bottom surfaces

36 and 37 is reflected back into the guide 32 and, in some instances, through the planar
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surface 34. The light emitted from the optical guide 32 is uniformly distributed across

the planar surface 34. -

In the embodiment shown in Figure 5, the end portions 44 and 45 have a slanted

surface 63 extending outwardly at an angle of 15° to 30° relative to the planar surface

5 34 of the elongate portion 33. The lamp source 47 is oriented with the longitudinal axis

of the lamp 47 and the [ads 48 extending in a direction perpendicular to the plane of the

shaped surface 35. Light radiated from the lamp 47 is reflected along the optical guide

32 by the surfaces of the end portions 44 and 45.

Another embodiment of an edge light 14 is shown in Figure 6. The elongate

10 portion 33 has a shaped surface 35 formed with a plurality of facets 65 and. 66.

Preferably, the facets are inclined at an angle of 35° to 45° relative to the plane of the

shaped surface 34. The grooves 67 defined by the facets 65 and 66 have a depth of l to

25 microns. The planar portions 40 separating the grooves 67 have a width of 1 to 250

microns, although it should be Understood that the depth and spacing of the grooves 67

15 along the elongate portion 33 may be varied to achieve a uniform distribution of light

across the planar surface 34. As shown by light rays 53, light radiated from the lamps

47 is reflected along the elongate portion 33 by the planar surface 34, planar portions of

the shaped surface 35 and the top and bottom Surfaces 36 and 37. Light striking the

facets 65 and 66 is reflected through the planar surface of the elongate portion 33 and

20 projected into the end surface 19 of the lighting panel 13.

. Figure 7 illustrates still another embodiment of .the edge light 14. The shaped

surface 35 of the elongate portion 33 has parallel facets 70 joined by parallel facets 71.

The facets 70 are inclined at an angle of 35° to 45° relative to the plane of the shaped

surface 35. The depth of the facets 70 is approximately 1 to 25 microns, while the

25 spacing between the facets 70 is approximately 1 to 250 microns. The inclination of

facets 71 will vary depending upon the depth and spacing of the facets 70. Light radiated

by the lamp 47 is reflected along the elongate portion 33 by the planar surface 34 and the

facets 71 of the shaped surface 35. Light striking the facets 70 is reflected through the

planar surface 34 and projected into the end surface 19 of the lighting panel 13. Any.

30 light escaping from the shaped surface 35 or the top and bottom surfaces 36 and 37 is

reflected back into the elongate portion 33 by the reflector 54. The light emitted from

the optimi guide 32 is uniformly distributed across the planar surface 34.
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Another embodiment of an edge light 14 is shown in Figure 8. The elongate
portion 33 has a plurality of horizontally spaced, vertical scratches 74 formed in the from

surface 34. The shaped rear surface 35 may have any of the configurations of the

previously described embodiments. Light radiated by the lamps 47 is reflected through
5 the optical guide 32. The vertical scratches 74 scatter the light to provide a more

uniform light distribution across the front surface 34 of the edge light 14.

In each of the previously described embodiments, the edge light 14 has a lamp 47 .-

supported in each end portion 44 and 45 of the optical guide 32. However, as shown in

Figure 9 one of the lamps 47 may be omitted if desired. For example, using only one

10 lamp 47 may be suitable when the edge light 14 is used with a narrow lighting panel 13

or when a low intensity light source is required. Reflector 56 enhances the efficiency of

the lamp 47 by reflecting light back into the optical guide 32 where it is reflected within

the guide as previously described until it is eventually extracted from the front surface

34. V

15 Figure 10 shows another embodiment of the invention in which the reflector 54

covers the planar surface 34 and the shaped surface 35 is positioned adjacent the end 19

of the lighting panel 13. The light reflected by the facets 39 through the planar surface

34 strikes the reflector 54 and is specularly reflected back into the optical guide 32 and

through the shaped surface 35, as indicated. Although the shaped surface 35 has the

20 configuration shown in Figure .7, it should be understood that the shaped surface 35 may

have any of the configurationsi‘fi theprevious embodiments.

_ Except as sét forth above, the construction of the embodiments in Figures 5-10 are

identical to that of Figures 1.4, and like reference numerals have been applied to like

parts.

25 As is apparent from the foregoing discussion, the edge light 14 of the invention

provides a light source with a uniform light distribution. The edge light 14 requires only
one or two lamps. minimizing the number of light sources required to illuminate the

lighting panel 13. The edge light 14 of the invention may be used to illuminate any

suitable lighting panel. Moreover, as mentioned above the shaped major surface 18 of

30 the lighting panel 13 may have other configurations. For example. the shaped major

surface 18 of the lighting panel 13 may be provided with any of the shaped surfaces 35

described in relation to embodiments of the edge light 14 shown in the Figures.
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WHAT IS CLAIMED IS: _

l. A large area light source comprising:

a lighting panel having upper and lower major surfaces, side surfaces joining said
first and second major surfaces, and a pair of end surfaces.

a thin transparent optical guide for projecting light into said lighting panel through

one of said end surfaces. said optical guide having an elongate portion and at least one

end portion extending from said elongate portion, said elongate portion having a planar

surface and a shaped surface generally parallel to said planar surface, one of said planar

surface and said shaped-surface being positioned adjacent said end surface of said lighting

panel, said shaped surface being configured for reflecting light through one of said planar -
surface and said shaped surface. and

a light source positioned at said end portion for projecting light into said elongate

portion of said optical guide. '-

2. The large area light source of Claim 1 in which said planar surface of said

elongate portion is positioned adjacent said end surface of said light guide.

3- The large area light source of Claim 1 in which said planar surface has a plurality

of transversely extending scratches formed thereon.

4. The large area light source of Claim 1 in which said shaped surface has a plurality

of transversely extending first and second facets formed therein, said first facets facing

said end portion and said second facets facing away from said end portion.

V 5. The large area light source of Claim 4 in which said first facets are inclined at an

. angle of 1° to 15° relative to the plane of said shaped surface for reflecting light along

said light guide and said second facets are inclined at an angle of 35° to 55° relative to

the plane of said shaped surface for reflecting light through said planar surface of said

elongate portion.
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6. The large area light source of Claim 4 in which said first and second facets are
inclined at an angle 'of 45° to 67.5° relative to the plane of said shaped surface for
reflecting light through said shaped surface.

7. The large area light source of Claim 6 which further comprises a reflector adjacent
said shaped surface for reflecting the emitted light back into said optical guide and
through said planar surface.

8. The large area light source of Claim 4 in which said first and second facets are

inclined at an angle of 35° to 45° relative to the plane of said shaped surface for

reflecting light through said planar surface of said elongate portion.

9. The large area light source of Claim 4 in which said first facets are inclined at an

angle of 35° to 45° relative to the plane of said shaped surface for reflecting light
through said planar surface of said elongate portion, said second facets joining adjacent
ones of said first facets.

10. The large area light source of Claim 4'in which said shaped surface has a plurality
of transversely extending grooves defined by adjacent ones of said first facets and said

second facets and a plurality of planar portions extending between said grooves for .
reflecting light within said optical guide along said elongate portion.

11. The large area light source of Claim 10 in which said planar portions have a width
of l to 250 microns. .

12. The large area light source of Claim 4 in which said first and second facets have

a depth of l to 25 microns.

13. The large area light source of Claim 1 in which the dimensions of said planar

surface and said shaped surface are substantially equal to the dimensions of said end

surface of said lighting panel.
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14. The large area light source of Claim 1 in which said optical guide includes a

second end portion extending from said elongate portion. and which further comprises

a second light source positioned at said second end portion.

15. The large area light source of Claim 1 in which said end portion has an opening

formed therein, said light source being supported in said opening in said end portion.

16. The large area light source of Claim 15 which further comprises a resilient

material filling said opening around said light source, said material coupling said light

source to said end portion.

17. The large area light source of Claim 16 in which said resilient material is tinted

to proyide colored light.

18. The large area light source of Claim 1 in which said light source is an optical fiber

which transmits light from a remote light source and emits light into said optical guide.

19. The large area light source of Claim 1 in which said end portion has a slanted

surface extending outwardly from one of said planar surface and said shaped surface, said

. j'flanted surface being inclined at‘an angle of 15° to 30° relative to the plane of said"...-,v u‘h' ‘

fif-‘vxkurface and said shaped surface.

20. The large area light source of Claim 1 in which said end portion has flared

surfaces inclined outwardly relative to said planar surface and said shaped surface.

21. The large area light source of Claim 1 in which said elongate portion has upper

and lower surfaces joining said planar surface and said shaped surface, and which funher

comprises a reflector adjacent said shaped surface and said upper and lower surfaces for

reflecting light escaping from said shaped surface and said upper and lower surfaces into.

said optical guide.
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22. The large area light source of Claim 1 in which said optical guide has a second

end portion opposite’said first-mentioned end portion. and which further comprises
reflectors adjacent said end portions.

23. An edge light for projecting light into a lighting panel through an end surface of

said lighting panel, said edge light comprising:

a thin transparent optical guide member having an elongate portion and at least one

end portion extending from said elongate portion, said elongate portion having a planar

surface and a shaped surface generally parallel to said planar surface, said shaped surface

being configured for reflecting light within said guide member through one of said planar

surface and said shaped surface, said end portion having flared surfaces inclined

outwardly relative to said planar surface and said shaped surface and an opening formed
therein and

a light source positionedin said opening of said end portion for projecting light
into said elongate portion of said guide member.

24. The edge light of Claim 23 which further comprises a second end portion
extending from said elongate portion opposite said first-mentioned end portion. said

second end portion having flared surfaces inclined outwardly relative to said planar
surface and said shaped surface and an opening formed therein, and a second light source

positioned in said opening of said end portion for projecting light into said elongate
portion of said guide member.

25. The edge light of Claim 23 in which said light source is an Optical fiber which

transmits light from a remote light source and emits light into said optical guide.

26. The edge light of Claim 23 which further comprisesa resilient material filling said

opening around said light source and coupling said light source to said end portion.

27. The edge light of Claim 26 in which said resilient material is tinted to provide

colored light.
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28. The edge light of Claim 23 in which at least one of said flared surfaces is inclined

at an angle of 15° to 30° relative to the plane of said planar surface and said shaped
surface.

29. The edge light of Claim 23 in which said shaped surface has a plurality of facets

configured for reflecting light through one of said planar surface and said shaped surface.

30. The edge light of Claim 28 in which said shaped surface has a plurality of planar

portions between said facets for reflecting light within said guide member along said

elongate portion.

31. The edge light of Claim 23 in which said elongate portion has upper and lower

surfacesJoining said planar surface and said shaped surface, and which further comprises

a reflector adjacent said shaped surface and said upper and lower surfaces for reflecting
light back into said guide member.

Page 199 of 342



  
 

 

 
 

   

    
 

 

  
 

 
 

     
   

 

 
 

 

   
 

  

 
 

    

    
Page 200 of 342

WO 96117207 PCT/US9SIISJJB

 
Page 200 of 342



   

 

  

  

  

 

  

 
 

 

     
   

    
   

      
     

  
    

Page 201 of 342

WO 96/17207 PCT/US9SI15338

2/5

 
Page 201 of 342



  
 

 

   
         

  

  
 

   
 

     

     
 

    
  

   
  

   
    

    

   
    

  

 
 

   

  
    

Page 202 of 342

W0 77777777

 
Page 202 of 342

3/5

suasmurt SHEEI (mm 26)



   

 

   

 
 

   

 
    

       

      

 
 

        
          

 
     

   
  

  
   

   

      
   

    
          

     

Page 203 of 342

WO 96/17207

32

7|

4/5

 
   
 

3;

'—l—'_'-——'4'—1

' [Rafi
 

   

PCT/US95115338

rF/6_.7

 
Page 203 of 342

suasmura swam (HULK: 2m

F/6‘_5



  
 

 

    

           
 

 

 

  

 
   

 

   
  

   

   
  

 

  

 
  

 
  

      
    

  
    

Page 204 of 342

PCT5555555555

 



      

 

    
       

            

 

             

   
         

            

                  

                  

      

                

      

                  

        
           
     

    

           
 

           
           

           
             

          
         

           

      
    

   

                 

      

         
     

  
     

   

     

  

  

Page 205 of 342

 
INTERNATIONAL SEARCH REPORT   

  
 

  

International npplication No.
PCT/US95115338

  
A. CLASSIFICATION OF SUBJECT MA'I'I‘ER

IPC(6):F21V 8100:0028 6/00
US CL 362131.32. 2.93. 255. 369. 390. 800‘. 38501. 88. 901

According to lntemtioml Puenl Clusifiution (lPC) or to both national clusifieuion and [PC

 

 

 
B. FIELDS SEARCHED

Minimum documentation touched (clusificntion system followed by classification symbols)

U.S. : 362/31. 32. 293. 255. 369. 390. 800:385131. 88. 901

Documentation scorched other dun minimum documentation to the extent thxt such documan or: included in the fields searched

Electronic data base consulted during the inlemuional search (name of data base 1nd. where practicable. search terms used) ‘

C. DOCUMENTS CONSIDERED TO BE RELEVANT .

Ciution of document. with indication. when: nppmprinte. of the (clevnnt plunge: Relevant to ehim No.

lease See Continuation of Second Sheet. - l

Further documents no listed in the continuation of Box C. D See patent family mnex.
Special mods “(and 6m: '1' Mdmwwmt‘ inaction-1min; due or pmnly

   

  
  

A 4 h o( Hood daemoot‘ueoofliavihlxwuaboohncnaduindcnundthc' ‘ mum gonad-cue melamine” c Pf!“ ‘30?de Mm
05:0!th V 3‘

.. . ., . 'X' «molmmmcwmmkE 0‘“th ( “— " “Mdeu—uhmdcdbm-onvmm

'L‘ mM—yw‘ahflummoocvhd- “flown-kudos:and mud; mm W hum aha .
:ac‘rm(_:dfid, 0‘ ‘ “I ‘Y‘ WHWMW<W hmc-nodbf

  
“Mbmuhvmm mudmi

‘0' dmvdmh'hnor‘ldi-cw. \nc. osmium thmummmdw.MMbh-tmm bequbviu-uopulo-Ikifld-Ihcm

   
 

dmnWWukadthb-‘Ham
lbcpdovitydnuchhod

Date of the IClull completion of the intetmtioml scorch

  
mmduumm

 
 

 
Date oI mailing of the interaction! ten-ch nepon

HAR 1996

Name and mailing «Mm: ofthe ISA/US Authorized officer 5‘! “'2;— E
Cotmu'uiooct of Mall and Tndcmukn
Box PCT

20 FEBRUARY [996

Wad-iinflon. DC. 70231 . SARA RMB
F3C$Imil< h‘o .   (In); bob-LLJU "2:2 154;, :1. ‘ "V I”."

Fem PCI'IISAIZIO (moat! sheetxluly I992).

Page 205 of 342



      

 

       

               

          
       

     
 

           
 

  

           
   

   

   

                

        
        

     

   

            

        
    

 

             

       

Page 206 of 342

INTERNATIONAL SEARCH REPORT lnlcrnuional npplicuion No;
PCT/US9SIISJJS

C(Cominualion). DOCUMENTS CONSIDERED TO BE RELEVANT

A

-<*<>2”.
>2

> 
Ciuuon of documcmiwith indication. when: appmprialc. ofthc rclcvanl passages

43 co] 3 [mes 21 39 4o. 25

US A 5.233679 (OYAMA) 03 August I993 sec col. 4 lines 1—22
48-66.

US, A, 5027.258 (SCHONIGER ET AI... ) 25 June 1991 see col 23-25. 28-31
4, lines 47-56.

~-...---_---

l-lS. l8-22

US. A. 3.968.584 (KINGSTON) 13 July 1976. see col. 2, line 34. 21, 22. 31

US. A. 3,692,383 (HEROD ET AL.) 19 Septgng:-__,_._ 31.37568, col. 23-25. 28-31
1, lines 41-67. and col. 2. lines 135. ------------

1-14 l7-22

US. A. 4.845.596 (MOUISSIE) 04 July 1989. see figure 6. 18

W0. A. 90/041132 (GUL’I‘ON INDUSTRIES. INC.) 19 April 1
1990. see figure 4.

US. A. 5.005.108 (PR—ISTAS‘HTET AL.) 02 April I991. see figure 18, 25
1.

Form PCTflSA/ZIO (continuation 0! second sheaxluly I992).

Page 206 of 342

Relevant in claim No;

US. A. 5, 375.043 (TOKUNAGA) 20 December 1994 col. 2 line 1 15. 18. 23.

_______—___________—...—___.—._______
..—--.___.l__-......



     
  

         

      

  
      

 
        

            
             

             
            

             
          

           
             

            
    

      

        

   
      

     
        
     

 
         

         
       

         

    
          
            

 
 

          
      

         

              
  

 
    

  

                     
                        

                        
                 

Page 207 of 342

 _ PCT WORLD IN'I'ELLEm‘Ia539113235: ORGANIZATION

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(11) International Publication Number: WO 96/27757

 

  
 

(51) International Patent Classification 6 :

F21V 5102
 
 
 

  
 (43) International Publication Date: 12 September 1996 (12.09.96)  

 
 
 

 

 

(21) Intematl nal Application Number: PCT/USQG/00796

 
 

  

 

 (22) lntematlonal Filing Date: 18 January 1996 (18.01.96)  
MG. MK. MN. MW. . NO. NZ. PL. PT. RO. RU. SD.
SE. 86. SI. SK. '1‘]. TM. TR, TT. UA. U6. U2. VN, ARIPO
patent (KE. LS. MW. D. 2, U6). Eurasian patent (AZ.
BY. KG. KZ. RU. TJ. TM). European patent (AT. BE, CH.
DE. DK. ES. FR. GB. GR. IE. IT. LU. MC. NI... PT. SE).
OAPI patent (BF. BJ. CF. CG. CI. CM. GA. GN. ML. MR.
NE, SN. TD. TG).

  
 

(30) Priority Data:
08/400.052 3 March 1995 (03.03.95) US

  
  
 

  

 
   (71) Applicant: MINNESOTA MINING AND MANUFACTUR-

ING COMPANY [US/US]; 3M Center. P.O. Box 33427.
Saint Paul. MN 55133-3427 (US).  

 
 
 

 
  

 

  
 

Published

With international search report.

Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt ofamendments.

 

  
 

(72) Inventors: WOR'I'MAN. David. L: PO. Box 33427. Saint
Paul. MN 55133-3427 (US). COBB, Sanford. In; PO. Box
33427. Saint Paul. MN 55133-3427 (US). GARDINER.
Mark. E.; P.0. Box 33427. Saint Paul, MN 55133-3427
(US).

 (74) Agents: JORDAN. Robert. H. et 211.; Minnesota Mining and
Manufacturing Company. Office of Intellectual Propeny
Counsel. PO. Box 33427. Saint Paul. MN 55133-3427 (US).
 

(54) Title: LIGHT DIRECI'ING FILM HAVING VARIABLE HEIGHT STRUCTU'RED SURFACE AND LIGHT DIRECI'ING ARTICLECONSTRUC'I‘ED 'I'HEREFROM

so

\ 56 54 52
/

(57) Abstract

A light directing film (50) including a first surface and a second structured surface (52). The structured surface (52) includes a
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LIGHT DIRECTING FILM HAVING VARIABLE HEIGHT STRUCTURED

SURFACE

AND LIGHT DIRECTING ARTICLE CONSTRUCTED THEREFROM

5 FIELD OF THE INVENTION

The present invention relates generally to light directing films. In

particular, the present invention relates to light directing films having a variable

height structured surface and to a light directing article constructed therefrom.
IO

BACKGROUND

Some optical display designers have adopted the practice of using light

directing film to increase the amount of light exiting an optical display in a

direction approximately normal, or 'on axis’, to the surface of the display. One

15 commonly used light directing film has a substantially planar surface and an

opposing structured surface which includes an array of linear prisms. Increasing

the amount of on axis light reduces the amount of energy required to generate a

desired on axis luminance. This feature becomes particularly important if the

optical display includes a light source which is driven by battery power such as,

20 for example, in laptop computers, calculators, digital wristwatches, or cellular

telephones because the light source is typically a significant portion of the power

consumed.

It is also known to place two sheets of light directing film adjacent one

another with their prisms oriented approximately perpendicular to one another to

25 further increase the amount of light directed approximately normal to the axis of

the display. While this construction effectively increases the amount of on axis

light exiting the display, the resulting structure may exhibit uneven light

transmission across the surface area of the display under certain conditions. This

uneven light transmission is typically manifested by visibly apparent bright spots,

30 streaks, or lines on the surface‘o'fthe di‘splay--a condition caused by optical

coupling between contacting, or very nearly contacting, surfaces of the adjacent

sheets of light directing film. Such visibly apparent variations in the intensity of

transmitted light across the surface area of the display are undesirable.
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These variations in intensity are particularly noticable in light redirecting

films which have a well-defined ‘cut-ofl‘ region such as the Brightness

Enhancement Film manufactured by the Minnesota Mining and Manufacturing

Company. This film exhibits a relatively sharp reduction in the intensity of

transmitted light in specific angular ranges of deviation from an axis normal to the

surface of the film. The angular ranges of relatively lower intensity light may be

considered ‘cut-ofi‘ regions. When the display is viewed ‘on axis’, the amount of

light transmitted by optical coupling is small in relation to the total amount of light

passing throught the film. By contrast, when the display is viewed along an axis

which is within a ‘cut-ofi‘ region, the amount of light transmitted by optical

coupling is relatively larger in relation to the total amount of light passing through

the film. Accordingly, the uneven light transmission is substantially more visible

when viewed at an angular range which is within a cut-off region of the film.

One method reducing the visibility of Optical coupling across the surface

area of the films is to use a diffuser to scatter the light. However, this has the

effect of reducing the amount of light which is directed normal to the surface of

the display. This is considered undesirable in most circumstances.

There is, therefore, a need in the art for a light directing article for use in

optical displays which reduces undesirable optical coupling between adjacent

sheets of light directing film without sacrificing the optical performance of the

article. There is also a need in the art for a light directing film construction which

controls undesirable optical coupling between its structured surface and an

adjacent surface.

SUMMARY

The present invention provides a novel constmction for a light directing

film having a first surface and an opposing structured surface which includes an

array of prism elements. In a preferred embodiment, the array includes a

repeating pattern of prism zones which includes at least a first zone having a

plurality of prism elements which have their peaks disposed at a first distance

above a reference plane and a second zone having a plurality of prism elements

which have their peaks disposed at a lesser distance from the reference plane. The
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height of the prism elements in each zone may be tailored to achieve a desired

optical performance objective. Additionally, the width of the reSpective zones

may be tailored to achieve a desired optical performance objective. It is

preferable, however, that the first zone be less than about 200 to 300 microns in

5 width. A construction in accordance with this invention inhibits the occurrence of

visible optical coupling when a second sheet of light directing film is placed closely

adjacent to the film’s structured surface by closely controlling the physical

proximity of the two sheets. More specifically, this construction concentrates

optical coupling in the first zones of the film, which preferably are sufficiently

10 narrow to be virtually unresolvable by the human eye under normal viewing

conditions. One significant advantage of the present invention over the prior art is

that visible optical coupling is inhibited without substantially reducing the overall

amount of light redirected toward an axis which is perpendicular to the surface of
the film.

15 The present invention also encompasses a light directing article including

at least one sheet of light directing film according to the present invention. The

light directing article is preferrably constmcted by placing a second sheet of light
directing film closely adjacent to the structured surface of a sheet constructed in

accordance with the present invention with the prism elements of the first and

20 second sheets disposed at a predetermined angle relative to one another. In

practice, this predetermined angle typically measures between about 70 and 90

degrees and preferably about 90 degrees. Advantageously, a light directing article

constructed in accordance with the present invention inhibits visibly apparent

optical coupling without substantially reducing the amount of light redirected

25 toward an axis which is normal to the surface of the article.

Other advantages ofthe present invention will be explained below with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Fig. 1 is a perspective view ofa representative embodiment of a light

directing film in accordance with the prior art;
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Fig. 2 is an exploded perSpective view of a light directing article

constructed from two sheets of the light directing film depicted in Fig. I placed

adjacent one another and having their prism elements crossed at about 90 degrees;

Fig. 3 is a cross-sectional view of one embodiment of a light directing film

5 in accordance with the present invention which has prism elements of varying

height;

Fig. 4 is a cross-sectional view of another embodiment of a light directing

film in accordance with the present invention which has prism elements ofvarying

height;

10 Fig. 5 is a cross-sectional view of another embodiment of a light directing

film in accordance with the present invention; '

Fig. 6 is a cross-sectional view of an embodiment of the present invention

in which the prism elements are of different heights and have their bases in

different planes;

15 . Fig 7 is a cross-sectional view of an optical display including a light

directing article in accordance with the present invention; and

Fig. 8 is a cross-sectional view of a light guide assembly illustrating a

second application of a film in accordance with the present invention.

20 DETAILED DESCRIPTION

A representative example of a light directing film in accordance with the

prior art is illustrated in Fig. 1. This film 10 may be manufactured from a suitable

polymeric, acrylic, polycarbonate, UV-cured acrylate, or like material and has a

smooth surface 14- and a structured surface 12 opposite the smooth surface. The

25 structured surface 12 includes an array of linear prism elements 16 arranged side

by side to form a plurality of peaks l7 and grooves 18 running the length of the

film. In use, light which is incident upon the smooth surface 14 of this film at a

relatively high incidence angles is refracted at the smooth surface 14 and the

structured surface 12 ofthe film and is redirected toward an axis which is

30 perpendicular to the smooth surface of the film. Additionally, light which strikes

the structured surface 12 at greater than the critical angle undergoes total internal
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reflection from both side surfaces, or facets, 20 of a prism element 16 and is

directed back into the display, where it may be recycled by a reflective surface. By

a combination of refraction and total internal reflection, the film 10 increases the

amount of light which is directed ‘on axis’ and decreases the amount of light

5 which is directed ‘ofi' axis’.

As previously stated, it is known to place a second sheet of light directing

film closely adjacent the first sheet with the prism elements crossed at

approximately 90 degrees to further increase the amount of light directed

approximately normal to the plane of the film. Fig. 2 illustrates, in an exploded

10 View, the orientation of crossed sheets of light directing film. In use, the lower,

smooth surface 14’ of the upper sheet 10' is contacting, or very nearly contacting,

the stmctured surface 12 of lower sheet 10.

Figs. 3-6 illustrate representative embodiments of a novel construction for

a light directing film in accordance with principles of the present invention. It

15 should be noted that these drawings are not to scale and that, in particular, the size

ofthe structured surface is greatly exaggerated for illustrative purposes. Although

each ’of these embodiments may be used as a light directing film by itself,- the

disclosed films are particularly useful when crossed with a second sheet of light

directing film to form a light directing article analogous to the article illustrated in

20 Fig. 2.

Referring to Fig. 3, there is illustrated a representative cross-section of a

portion of one embodiment of a light directing film in accordance with the present

invention. The film 30 includes a first surface 32 and an opposing structured

surface 34 which includes a plurality of substantially linearly extending prism ’

25 elements 36. Each prism element 36 has a first side surface 38 and a second side

surface 38’, the top edges of which intersect to define the peak, or apex 42 ofthe

prism element 36. The bottom edges of side surfaces 38, 38' of adjacent prism 3

elements 36 intersect to form a linearly extending groove 44 between prism

elements. In the embodiment illustrated in Fig. 3, the dihedral angle defined by the

30 prism apex 42 measures approximately 90 degrees, however it will be appreciated

that the exact measure of the dihedral angle in this and other embodiments may be
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varied in accordance with desired optical parameters. It is known in the art to use

prism elements having dihedral angles which measure between 70° degrees and

1 10°.

The structured surface 34 of film 30 may be described as having a plurality

of alternating zones of prism elements having peaks which are Spaced at different

distances fi'om a common reference plane. The common reference plane may be

arbitrarily selected. One convenient example of a common reference plane is the

plane which contains first surface 32; another is the plane defined by the bottom of

the lower most grooves of the structured surface, indicated by dashed line 39. In

the embodiment illustrated in Fig. 3, the shorter prism elements measure .

approximately 50 microns in width and approximately 25 microns in height,

measured from dashed line 39, while the taller prism elements measure

approximately 50 microns in width and approximately 26 microns in height.

Importantly, the width of the zone which includes the taller prism elements

preferably measures between about 1 micron and 300 microns. By contrast, the
width of the zone which includes the shorter prism elements is not critical and, in

the disclosed embodiment, measures between 200 microns and 4000 microns. It

is preferable, however, that in any given embodiment the zene of shorter prism

elements be at least as wide as the zone of taller prism elements. It will be

appreciated by one of ordinary skill in the art that the article depicted in Fig. 3 is

merely exemplary and is not intended to limit the scope of the present invention.

For example, the height or width of the prism elements may be changed within

practicable limits--it is practicable to machine precise prisms in ranges extending

from about 1 micron to about 175 microns. Additionally, the dihedral angles may

be changed or the prism axis may be tilted to achieve a desired optical efi‘ect.

In use, when a second sheet of light directing film is placed adjacent

structured surface 34, its physical proximity to sheet 30 is limited by the peaks of

the taller prism elements. It has been determined that introducing a variation ofas

little as about 0.5 microns between the height of taller and shorter prism elements

significantly inhibits the occurrence ofundesired optical coupling in the zone of

shorter prism elements. Thus, utilizing a variable height structured surface 34 to
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physically control the proximity of an adjacent surface dramatically reduces the

surface area of structured surface 34 which is susceptible to undesired optical

coupling. Instead, optical coupling occurs only within the zones which include the

taller prism elements.

A second aspect of the present invention is that the width of the first zone

is preferably less than about 200 to 300 microns. Under normal viewing

conditions, the human eye has difficulty resolving small variations in the intensity

of light which occur in regions less than about 200 to 300 microns in width. Thus,

when the width of the first zone is reduced to less than about 200 to 300 microns,
any optical coupling which may occur in this zone is not detectable to the human
eye under normal viewing conditions.

Although a preferred embodiment of the present invention implements a

variable height structured surface by varying "the height of adjacent zones of prism

elements, a variable height structured surface may also be implemented by varying

the height ofone or more prism elements along its linear extent to create

alternating zones which include portions of prism elements having peaks disposed

at varying heights above a common reference plane. Alternatively, these two

features could be combined to produce a structured surface having alternating
zones of relatively higher and lowe peaks along both dimensions.

Fig. 4 illustrates a second embodiment of the present invention which is

similar to Fig. 3 except that the film 50 includes a structured surface 52 which has

a zone of relatively shorter prism elements 54 separated by a zone including a

single taller prism element 56. Much like the embodiment depicted in Fig. 3, the

taller prism element limits the physical proximity of a second sheet of film to

structured surface 52, thereby reducing the likelihood ofa visible wet-out

condition. It has been determined that the human eye is sensitive to changes in

facet heights in light directing films and that relatively wide zones of taller prism
elements will appear as visible lines on the surface of a film. While this does he? '—

materially affect the optical performance of the film, the lines may be undesirable

in certain commercial circumstances. Reducing the width ofa zone of taller prism
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elements correspondingly reduces the ability of a human eye to detect the lines in

the film caused by the taller prism elements.

Fig. 5 is a representative example of an embodiment of a light directing

film in accordance with the present invention in which the prism elements are

5 approximately the same size but are arranged in a repeating stair step or ramp

pattern. The film 60 depicted in Fig. 5 includes a first surface 62 and an opposing

structured surface 64 including a plurality of substantially linear prism elements

66. Each prism element has opposing lateral faces 68, 68’ which intersect at their

upper edge to define the prism peaks 70. The dihedral angle defined by opposing

10‘ lateral faces 68, 68' measures approximately 90 degrees. In this embodiment the

highest prisms may be considered a first zone and adjacent prisms may be

considered a second zone. Again, the first zone preferably measures less' than

about 200 to 300 microns; Similar to the previously disclosed embodiments, the
physical proximity of a second film placed closely adjacent structured surface 64 is

15 limited by the highest peaks of the prism element which, in turn, reduces the
likelihood ofundesired optical coupling between the surfaces.

Fig. 6 illustrates a further embodiment of a light directing film in

accordance with the present invention. The film 80 disclosed in Fig. 6 includes a

first surface 82 and an opposing structured surface-84. This film may be

20 characterized in that the second zone which includes relatively shorter prism

elements contains prism elements of varying height. Similar to the previously

disclosed embodiments, the film depicted in Fig. 6 inhibits undesired optical

coupling in the second zone by controlling the physical proximity of a closely

adjacent surface. The stmctured surface depicted in Fig. 6 has the additional

25 advantage of substantially reducingthe visibility to the human eye of lines on the

surface of the film caused by the variations in the height of the prism elements.

Fig. 7 illustrates, in cross-section, a representative embodiment of a display

100 incorporating a light directing article in aCcordance'with the principles of the

present invention. Display 100 includes a case 112, a light source 116, a first

30 sheet of light directing film 118, a second sheet of light directing film 118’, alight

gating device 126, and a substantially transparent cover sheet 128. In the
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embodiment disclosed in Fig. 7 the light source 1 16 is an electroluminescent panel,

however it will be appreciated that other light sources, such as, for example a

fluorescent backlighting assembly commonly used with laptop computers or a

passive reflective display commonly used in some calculators, are within the scope

of the present invention. Additionally, while the light gating device 126 disclosed

in Fig. 7 is preferably a liquid crystal device, other light gating devices are within

the scope of the present invention.

The first sheet of light directing film 118 is exemplary of the embodiment

illustrated in Fig. 3. It will be appreciated that Fig. 8 is not drawn to scale and

that, in particular, the size of the structured surface of light directing film 118 is

greatly exaggerated for illustrative purposes. As shown in Fig. 7, the higher peaks

of the structured surface of light directing film 1 18 control the physical proximity
of the second sheet of light directing film 118’ to the'first sheet 118. In

accordance with the previous discussion, optical coupling is. concentrated in the
zones which have relatively higher peaks, which are preferably between about 50

and 300 microns in width.

Fig. 8 illustrates another usefiil application of a sheet of light directing film
in accordance with the present invention. Fig. 8 is a schematic illustration of a

commonly used light guide assembly 150 for use in an optical display. Light guide

assembly 150 includes a light source 152, a wedge-shaped light guide 154, a

difliisive reflector 156, and a sheet of light directing film 158. In use, light from

the light source 152 is directed into light guide 154. Light rays which strike the

surface of light guide 154 at greater than the critical angle undergo total internal

reflection and are propagated along light guide 154. By contrast, light rays which

strike the surface of light guide 154 at less than the critical angle are transmitted

and refracted.

Light rays which exit the bottom surface of light guide 154 are reflected by

diffusive reflector 156 and are “recycled" for use. Light rays which exit the top

surface of light guide 154 are passed through alight gating means such as a liquid

crystal device to produce an image on a display.
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It is known to use a light directing film having its structured surface

positioned adjacent light guide 154 as illustrated in Fib. 8 to increase the amount

of an axis light leaving the light guide assembly 150. However, conventional light

directing films, as depicted in Fig. 1, may allow optical coupling to occur between

S the structured surface of the light directing film and the upper surface of light

guide 154. Light directing film 158 inhibits the occurrence of visible optical

coupling by controlling the proximity of the structured surface of light directing

film 158 to light guide 154.

Although the particular material used for the film may vary, it is essential

10 that the material be substantially transparent to ensure high optical transmission.

Useful polymeric materials for this purpose are commercially available such as, for

example, acrylics and polycarbonates having nominal indices of refraction of about

1.493 and 1.586, respectively. Other useful polymers include polypropylene,

polyurethane, polystyrene, polyvinyl chloride, and the like. While the particular

15 material is not critical, materials having higher indices of refraction will generally

be preferred.

Films in accordance with the present invention may be manufactured by

various methods. Conventional methods include using a precision tool, such as a

diamond turning tool. to cut a mold in a machinable substrate and replicating the

. 20 mold using an embossing or UV curing process. Depending upon the

manufacturing process, these films typically measure between 4 mils and 20 mils in

thickness.

The following examples illustrate aspects of the present invention.

25 EXAMPLE 1

This example was conducted to determine whether the optical performance

ofa light directing film having a structured surface with periodically raised

structures. is similar to the optical performance of a light directing film having a

structured surface with peaks of substantially the same height. To make this

30 determination the optical performance of a sample sheet of standard light directing

film, such as depicted in Fig. 1 was compared to the optical performance oftwo
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samples of the structured surface geometries discussed above. The results are

presented in Table I.

Table l

PATTERN GAIN GAIN GAIN GAIN GAIN GAIN GAIN AVG.

BI SI 82 82 B3 S3 B4 GAIN

SQUARE 375.6 576.7 373 571.8 370.4 568.9 368.6 53.9%

TRIANGLE 370.7 568.9 368.9 565.9 365.7 557.5 363.4 53.6%

STANDARD 370.4 567.7 367.2 563.3 365. I 56I.3 364 53.8%

SQUARE 369.8 567.7 367.8 563.3 364.5 560.4 363.4 53.9%

TR] 366 562.] 364.8 560.] 363.4 558.] - 362.8 53.8%

STD 365.4 561.3 364.2 559.5 363.1 556.6 361.9 53.8%

STD 365.4 559.2 363.7 556.3 362.2 555.7 361.3 53.4%

TR] 364 557.8 362.2 554.5 36!.3 555.1 360.5 53.5%

SQUARE 365.1 561.6 363.4 558.6 361.9 552.5 ' 360.5 53.7%

AVERAGES
STD 53.6%

m 53.6%

SQUARE 53 . 7%

5 The first experimental structured surface had successive zones of six tall prism

elements, measuring about 200 microns in width, adjacent 61 rows of short prism

elements as shown in the post pattern in Fig. 3. The second experimental

stmctured surface was ofa ramp configuration similar to that disclosed in Fig. 4.

First, a luminance meter was used to measure the on-axis luminance (in candelas .

10 per square meter) at four different positions on a bare backlight. The results were

recorded in the columns marked BI, B2, B3, and B4. Next a sheet of light

directing film was placed on the backlight and the luminance meter was used to

measure the on-axis luminance at the same four positions. The results were

recorded in the columns marked S I, 82, $3, and S4. The average increase in on-

15 axis luminance is expressed as a percent of the on-axis luminance in the column

marked AVG. This procedure was repeated several times for each of the sheets of
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films and the results indicate that there is no significant change in optical

performance between the structured surface geometries.

EXAMPLE 2

5 This example was conducted to determine the effects of a microstructured

surface having periodic raised prism elements on the optical performance of a light

directing article constructed by placing two sheets of light directing film closely

adjacent one another with the respective prism elements oriented at approximately

ninety degrees. Again, standard light directing film was compared with two

10 samples of the structured surface geometries discussed above. The first

experimental structured surface had successive zones of six relatively taller prism

elements, measuringabout 200 microns in width, adjacent 61 rows of short prism

elements. The second experimental structured surface was of a ramp

configuration similar to that disclosed in Fig. 4. First, a luminance meter was

15 used to measure the on-axis luminance (in candelas per square meter) at five

different positions on a bare backlight corresponding to the four corners and the

center of the light. Next, two crossed sheets of standard light directing film were

placed on the backlight and the on axis luminance was measured at the same five

points. This procedure was repeated for two crossed sheets of the experimental-

20 structured surfaces. The luminance values (in candelas per square meter) in the

five different measurement points are as follows:

TableZ

MEASUREMENT POINT

Configuration 1 2 3 4 5

25 BareBacklight 1150 1129 1177 1010 937.5
StandardFilm (Fig. 1) 2262 2274 2232 1952 1834

Ramppanemmg.4) 2248 2249 2305 1941 1313
PostPattem (Fig.3) 2267 2242 2266 1957 1837
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The increase in luminance resulting from the use of the film may be expressed as a

multiple of the luminance measurement for the bare backlight, frequently referred

to as the ‘gain’ resulting from use ofa light directing film, as follows:

Table 3

MEASUREMENT POINT

Configuration 1 2 3 4 5 AVG,

Standard Film (Fig. 1) 1.97 2.01 1.90 1.93 1.96 1.95
Ramp Pattern (Fig. 3) 1.95 1.99 1.96 1.92 1.93 1.95
Post Pattern (Fig. 4) 1.97 1.99 1.93 1.94 1.96 1.96

Accordingly, the optical performance of a light directing article constructed fiom

two crossed sheets of light directing film was not reduced by incorporating a
raised Structure into the-structured surface of the film.

The samples were also evaluated to assess the impact of the experimental

structured suraces on wet-out. The crossed sheets of film 'were placed between

glass plates to apply a relatively even pressure across the surface area of the

sheets. The glass plates were then placed on top of a lightbox and the films were

analyzed to observe the wet-out patterns. Consistent with prior practice, the wet-

out pattern of the standard light directing film, corresponding to Fig. I, appeared

as random areas of relatively higher intensity over the surface ofthe film.

However, the wet-out pattern of the experimental surfaces appeared as very faint

lines coincident with the the zones of relatively higher prisms. By reducing the

width of these zones, it is expected that the wet—out pattern will be rendered

unresolvable by the human eye under normal viewing conditions.
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What is claimed is:

l. A light directing film comprising:

a first surface;

a structured surface opposite said first surface and having an array of prism

elements, each prism element having opposing facets which intersect at a peak,

said array including a repeating pattern of prism zones, including at least:

a first zone comprising at least a portion of a first prism element having a

peak disposed at a first distance from a reference plane; and

a second zone adjacent said first zone and comprising at least a portion of

a first prism element having a peak disposed at a second distance from the

reference plane which is less than said first.

2.. ' The light directing film ofClaiml, wherein:

said first distancemeasures between 1 micron and 175 microns.

3. The light directing film ofClaim 1, wherein;

said second distance measures between .5 microns and 174.5 microns.

4. The light directing film of Claim 1, wherein:

said second distance is at least about 0.5 microns less than said first

distance.

5. The light directing film of Claim I, wherein:

said second distance less than said first distance by at least about 1.0

wavelength of light.

6. The light directing film of Claim 1, wherein:

said second distance less than said first distance by at least about 2.0

wavelengths of light.
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7. The right directing film ofClaim I, wherein:

said second distance is between about 33 and 95 percent of said first

distance.

5 8. The light directing film of Claim 1, wherein:

said first zone measures less than about 300 microns in width.

9. The light directing film of Claim 1, wherein:

said second zone measures between 200 and 4000 microns in width.
10

10. The light directing film ofClaim 1, wherein:

optical coupling occurs primarily in said first zone.

_1 l. . The light directing film of Claim 1, wherein:

15 said second zone includes a plurality of prisms having peaks .which are

disposed at a different height above the reference plane.

12. A light directing article comprising:

a first sheet of light directing film having a first surface and a structured

20 surface opposite said planar surface, said structured surface including a linear

array of prism elements oriented along a first major axis, said array including a

repeating pattern of prism zones, including at least a first zone comprising at least

a portion ofa first pn'sm element having a peak disposed at a first distance from a

reference plane and a second zone adjacent said first zone and comprising at least

25 a portion of a first prism element having a peak disposed at a second distance from

the reference plane which is less than said first distance;

a second sheet of light directing film having a first surface disposed

proximate said first sheet of light directing film and having a structured surface

opposite said first surface having a linear array of prism elements oriented along a

30 second major axis;

Page 223 of 342



    

 

           

   

     

   

   

            

              

             

              

             

      

               

           

              

              

         

 

 

Page 224 of 342

WO 96/27757 PCTIUS96/00796

16

said first major axis intersecting said second major axis within a

predetermined angular range.

13. An optical display, comprising:

5 a light source;

a viewing screen;

light transfer means for directing light from said light source to said

viewing screen, said light transfer means including at least a first sheet of light

directing film, said film including a first surface, a structured surface opposite said

10 first surface and having an array of prism elements, each prism element having

opposing facets which intersect at a peak, said array including a repeating pattern

of prism zones, including at least:

a first zone comprising at least a portion of a first prism element having a

peak disposed at a first distance from a reference plane; and

15 a second zone adjacent said first zone and comprising at least a portion of

a first prism element having a peak disposed at a second distance from the

reference plane which is less than said first distance
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 Art Unit 2872

Attorney Docket Number
Total Number of Pages in This Submission -—GL0LP0105USD

ENCLOSU RES (Check all that apply)

 (to be used for all correspondence after initial filing) 

 

After Allowance communication

Drawing(s) to Technology Center (TC)Fee Transmittal Form

Fee Attached I . - Appeal Communication to Board
LIcensmg—related Papers of Appeals and Interferences

. . Appeal Communication to TC
Pem'O" (Appeal Notice, Brief, Reply Brief)
Petition to Convert to a . .
Provisional Application ProprIetary InformatIon
Power of Attorney, Revocation
Change of Correspondence Address Status Letter

I I I Other Enclosurels) (please
TermInaI Disclaimer Identify below):

Amendment/Reply

El After Final

E] Affidavits/declaration(s)
Extension of Time Request

Express Abandonment Request Request for Refund
CID-DECIDE

Information Disclosure Statement CD, Number Of 00(3)

Certified Copy of Priority
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Information Disclosure fee of $180.00 is enclosed
Response to Missing Parts/
Incomplete Application

Response to Missing Parts
under 37 CFR 1.52 or 1.53
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I Firm 6 .,Registration No.22.125or
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CERTIFICATE OF TRANSMISSION/MAILING
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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,
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-~__.._____

CERTIFICATE OF MAILING (37 CFR 1.8(a)
 
  

4 ; 1“

I hereby certify ‘ . . :5 paper (along with any paper referred to as being attached or enclosed) is being
deposited with the United States Postal Service on the date shown below with the United States Postal
Service on the date shown below with sufficient postage as first cla ail in envelope addressed to:
Commissionerfor Patents. P.0. Box1450. Alexandria, Virginia 2 13-1450.

Date: Ngvemggr 11I 299g

  
 
  Dona d L. Ott

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Attorney Docket GLOLP0106USD
\-

. , 3 a
In re PATENT application of r3; é \Q‘(5‘ z I

Jeffery R. Parker et al :1, co 3“
Serial No. 10/298,367 P E: o

’30

Filed November 18. 2002 3

For: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOMOTIVE'

APPLICATIONS AND THE LIKE

Art Unit 2872

Confirmation No. 3656

Fayez G. Assaf. Examiner

REPLY TO OFFICE ACTION OF SEPTEMBER 8l 2003

CommisSioner fOr Patents

PO. Box 1450

Alexandria. Virginia 22313-1450

Sir:

In reply to the Office Action of September 8, 2003. please amend the

above-identified application as follows:

Amendments to the Specification begin on page 3 of this paper.
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\

Amendments to th Claims are reflected in the listing of claims which begins on

page 4 of this paper.

Remarks/Arguments begin on page 11 of this paper.
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Amendments to the Specification:

Please replace the paragraph following the h ading “ABSTRACT OF THE

DISCLOSURE" on page 29 with the following amended paragraph:

Light emitting panel assemblies include in one form of the invention a light

emitting panel member made of a transparent resiliently deformable elastomeric

material that absorbs impact without breakage for use in automotive lighting

applications of various types. In another form of the invention, a rigid light

emitting panel member may be used with dome switches for switch area lighting

or to backlight control buttons/key pads by—prewdmg—heleser—epenmw—the

panel—member—fer—thesentrel—buttensikey’pads. Also, a rigid light emitting panel

member may be used as a structural member. and two or more such light

emitting panel members may be stacked together and used to light an instrument
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent. and Trademark Office
Addm: COMMISSIONER FOR PATENTSPD. Bax 1‘50

Alexandria, Vnginin 22313-1450wwwmupto‘gcrv

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

 
10/298,367 Il/18/2002 Jeffery R. Parker GLOLPOIOGUSD 3656

7590 09/08/2003

Renner, Otto, BoisseIle & Sklar, LLP
19th Floor ‘ ASSAF, FAYEZ G
1621 Euclid Avenue

Cleveland, OH 441154191
2872

DATE MAILED: 09/08/2003

Please find below and/or attached an Office communication concerning this‘application or proceeding.

PTO-90C (Rev. 07-0 I)
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Application No. Applicant(s)

10/298,367 PARKER ET AL. L
Office Action summary Examiner Art Unit

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE g MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(3). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- ll N0 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 ol this communication. even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).
Status

DIE Responsive to communication(s) filed on 16 July 2003 .

2a)|j This action is FINAL. 2b)EI This action is non-final.

3)|:l 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 CD. 11, 453 0.6. 213.

Disposition of Claims

4)IZ Claim(s) fl is/are pending in the application.

4a) Of the above Claim(s) gg—5_2 is/are withdrawn from consideration.

5)E] Claim(s)_ is/are allowed.

6)IZI Claim(s) 1-_25_ is/are rejected.

7)E] Claim(s) __ is/are objected to.

8)l:l Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)|:] The specification is objected to by the Examiner.

10)|Z The drawing(s) filed on 18 November 2002 is/are: a)|Z] accepted or b)|:l 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).

11)|:I The proposed drawing correction filed on is: a)|:| approved b)E] disapproved by the Examiner.

If approved, corrected drawings are required in reply to this Office action.

12)|:] The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. §§ 119 and 120

13):] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)[j All b)l:] Some * c)[:l None of:

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

2.|:I 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.

14)D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [:I The translation of the foreign language provisional application has been received.

15)l:| Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.
Attachment(s)

 
1) X Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO—413) Paper No(s). .
2) [I Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) [3 Notice of Informal Patent Application (PTO-152)
3) E] Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) D Other:

US. Patent and Trademark Office

PTOL-326 (Rev. 04—01) Office Action Summary Part of Paper No. 5
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Application/Control Number: 10/298,367 Page 2

Art Unit: 2872

DETAILED ACTION

Specification

The abstract of the disclosure is objected to because it

exceeds 150 words. Correction is required. See MPEP

§ 608.01(b).

Election/Restrictions

Applicant's election of Species 1: claims 1-25 in Paper No.

5 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 26-52 are withdrawn

from further consideration pursuant to 37 CFR 1.142(b).

Double Patenting

The nonstatutory double patenting rejection is based on a

judicially created doctrine grounded in public policy (a policy

reflected in the statute) so as to prevent the unjustified or

improper timewise extension of the "right to exclude" granted by

a patent and to prevent possible harassment by multiple

assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010

(Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed.

Cir. 1985); In re van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA
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Application/Control Number: 10/298,367 Page 3

Art Unit: 2872

1982); In re ngel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and,

In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37

CFR 1.321(c) may be used to overcome an actual or provisional

rejection based on a nonstatutory double patenting ground

provided the conflicting application or patent is shown to be

commonly owned with this application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent

of record may sign a terminal disclaimer. A terminal disclaimer

signed by the assignee must fully comply with 37 CFR 3.73(b).

Claims 1—16, 24 and 25 are rejected under the judicially

created doctrine of obviousness-type double patenting as being

unpatentable over claims 1—97 of U.S. Patent No. 5,613,751.

Although the conflicting claims are not identical, they are not

patentably distinct from each other because, the claims are

substantially variant combinations of the patent's claims

reciting inherent features and having different scopes, for

example:

Claims 2 and 25 of the instant application are

substantially composed of limitations extracted from claims 12

and 88 of said patent. The panel member has been renamed

broadly as a light guide.
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Application/Control Number: 10/298,367 Page 4

Art Unit: 2872

Claims 12 and 13 of the instant application are

substantially composed of limitations extracted from claim 72 of

said patent.

Claims 6, 8 and 24 of the instant application are

substantially composed of limitations extracted from claim 10 of

said patent.

Claims 17—23 are rejected under the judicially created

doctrine of obviousness—type double patenting as being

unpatentable over claims 1—97 of U.S. Patent No. 5,613,751.

Although the conflicting claims are not identical, they are not

patentably distinct from each other because, the claims of U.S.

Patent No. 5,613,751, disclose the claimed invention including

the transparent substrate being a diffuser (claim 12). However,

the claims do not recite the surface of said substrate/film

having deformities.

It would have been obvious, at the time the invention was

made, to a person having ordinary skill in the art to utilize a

diffuser having deformities thereon, because such diffusers are

suitable in motor vehicle applications.

Conclusion

Any inquiry concerning this communication or earlier

communications from the examiner should be directed to Fayez G.
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Application/Control Number: 10/298,367 Page 5

Art Unit: 2872

Assaf whose telephone number is (703) 306—5526. The examiner

can normally be reached on 8—5 M—F.

If attempts to reach the examiner by telephone are

unsuccessful, the examiner’s supervisor, Drew Dunn can be

reached on (703) 305-0024. The fax phone number for the

organization where this application or proceeding is assigned is

(703) 872—9306.

Any inquiry of a general nature or relating to the status

of this application or proceeding should be directed to the

receptionist whose telephone number is (703) 308—0956.

Fayez G. Assaf
Examiner

Art Unit 2872

FA % WW9/3/03
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Applicant(s)/Patent Under
Reexamination

Page 1 of 1

  Application/Control No.

10/298,367
 
  

PARKER ET AL.

  
  

 

U.S. PATENT DOCUMENTS

 

Document Number Date
Country Code-Number-Kind Code MM-YYYY

A US-5.613,751 03-1997

Classification

Parker et al. 362/31

 FOREIGN PATENT DOCUMENTS

 
 

Document Number Date
Country Code~Number—Kind Code MM-YYYY  Country Name Classification

illlllll
NON-PATENLBOCUMENTS

Include as applicable: Author, ' e Date. Publisher. Edition or Volume, Pertinent Pages)

'A copy of this reference is not being furnished with this Office action. (See MPEP§ 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 5
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fi' Y : ’ . 2872/
PTO/SB/21 (05-03)

Approved for use through 04/30/2003. OMB 0651-0031

US Patent and Trademark Office:U. S. DEPARTMENT OF COMMERCE
  
 
 
 
 

 
 
  

TRANSMITTAL

FORM

(to be used for all correspondence after initial filing)

Filing Date November 18, 2002

First Named Inventor Jeffery R. Parker

2872

. Attorne Docket Number
' __nGLOmeosusp

D After Allowance communicationX Fee Transmittal Form Drawing(s) to Group

_ _ Appeal Communication to Board
4 Fee Attached Licensmg—related Papers of Appeals and lnterferences

Appeal Communication to Group
Amendment/Reply Petition (Appeal Notice, Brief, Reply Brief)

[:1 Petition to Convert to a . .After Final Provisional Application Proprietary Information
Power of Attorney, Revocation

El Affldavits/declaration(s) Change of Correspondence Address Status Letter
Other Enclosure(s) (please

Extension of Time Request Terminal Disclaimer Identify below):

 

 

 
 

 
 

Express Abandonment Request Request for Refund

Information Disclosure Statement CD: Number Of CD(5)

Certified Copy of Priority
Documentis)

Response to Missing Parts]
Incomplete Application

Response to Missing Parts
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
Firm
or
Individual name

"W”_

CERTIFICATE OF TRANSMISSION/MAILING '

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, PO, Box 1450, Alexandria, VA 22313-1450 on
the date shown below.

Typed or printed name
Otto

W‘_fiJul 3 2003
This collection of information is required by 37 CFR 1.5. The information"IS required to obtain or retain a benefit by the public whichIS to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief lnfonnation Officer, US. Patent and ,
Trademark Office, US. Department of Commerce, Po. Box 1450, Alexandria, VA 223134450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS r
ADDRESS. SEND To: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450. /

 
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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JUL 0 7 21m 9:" PTO/SB/17 (0103)
' ; *8 Approved for use through 04/30/2003. OMB 0651-0032

‘ " fit to US. Patent and Trademark Office. us. DEPARTMENT OF COMMERCE

“ Complete if Known;i_-
A Iication Number 10 298 367-

f FY 2003 Filing Date November 18:, 200 'or First Named Inventor Jeffery R. :Parkeie L. 27Patent fees are subject to annual revision

Fayaz G A'ssaf a -__ -@Applicant claims small entity status See 37 CFR 1 2.7 Art Unit 2 872 O m
TOTAL AMOUNT OF PAYMENT 1 1 0 0 0 Mom Docket No GLOLPO 1 o GUSD N S

METHOD OF PAYMENT (check all that apply) FEE CALCULATION (continued) “4
):C

Check E] Creditcard D Money D Other [3 None 3. ADDITIONAL FEES g 80
Order Lar eEntit Small Enti ‘ -/

v Deposit Account: IFee Fee Fee Fee - -

Deposit l 8 O 9 8 8 Code ($) Code (5) Fee Description
£13332: 7 1051 130 2051 65 Surcharge — late filing fee or oath
Deposit Renner, Otto, Boisselle & 1052 50 2052 25 Surcharge-lateprovisionalfilingfeeor
Account Sklar LLP coversheet
Name 1053 130 1053 130 Non—English specification

The Commlssloner Is authorized to: check all that apply) 1812 2 520 1812 2 520 For filin a re uest for ex alte reexamination
DCharge fee(s) indicated below Credit any overpayments ' ' 9 q P1804 920‘ 1804 920‘ Requesting publication of SIR prior to
.Charge any additional fee(s) during the pendency of this application Examiner action

DCharge fee(s) indicated below. except for the filing fee 1305 1.840' 1805 1,840' Requgsting p-Ublication of SIR after
to the above-identified deposit account. Examlner actlon

FEE CALCULATION 1251 110 2251 55 Extension for reply within first month
1252 410 2252 205 Extension for reply within second month

1. BASIC FILING FEE . . . .
Large Entity Small Entity 1253 930 2253 465 Extenswn for reply Within third month

—L_F9°095°” tion 1254 1.450 2254 725 Extension for reply within fourth month

2001 375 Utility filing fee 1255 1.970 2255 985 Extension for reply within fifth month
2002 165 Design filing fee 1401 320 2401 160 Notice of Appeal
2003 260 Plant filing fee 1402 320 2402 160 Filing a brief in support of an appeal

2004 375 Reissue filing fee 1403 280 2403 140 Request for oral hearing
2005 80 Provisional filing fee 1451 1.510 1451 1.510 Petition to institute a public use proceeding

SUBTOTAL (1) ($) 1452 110 2452 55 Petition to revive - unavoidable1453 1.300 2453 650 Petition to revive-unintentional

2' EXTRA CLAIM FEES FOR UTILIWeéfignREISSUE 1501 1.300 2501 650 Utility issue fee (or reissue)

atfllfix Fee Pald 1502 470 2502 235 Design issue feema" 0'3”“ El 40'”' flEH: 1503 630 2503 315 Plant issue fee
Inde endent .. :ClainES I:I '3 XI:E 1460 130 1460 130 Petitions to the Commissioner
M It' | D t

u lpe ependen E4: 1807 50 1807 50 Processing fee under 37 CFR 1.17(q)
1806 180 1806 180 Submission oflnforrnation Disclosure Stmt

Recording each patent assignment per
property (times number of properties)1202 18 Claims in excess of 20 . g ‘ ‘ ‘ ‘

1809 2809 375 Filing a submissmn after final rejection
1201 84 Independent claims in excess of 3 (37 CFR 1.129(a))
1203 230 Multiple dependent claim, if ”01 paid 1810 2810 375 For each additional invention to be

1204 84 " Reissue independent claims examined (37 CFR 1129“)»
over original patent 1801 2801 375 Request for Continued Examination (RCE)

1205 18 “ Reissue claims in excess of 20 1802 900 1802 900 Request for expedited examination
and over original patent of a design application

_ Other fee (specify)SUBTOTAL (2) _ ’Reduced by Basic Filing Fee Paid"or number oreviousl -aid, if nreater; For Reissues, see above

Fee Description
8021 40 8021 40

SUBMI ED BY (Complete (ifappii‘cabie)

wmmm_
WARNING: Inform ion on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.17 and 1.27. 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 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, US. Patent and
Trademark Office, US. Department of Commerce. Washington. DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents. Washington. Dc 20231.

If you need assistance in completing the form. call 1-800-PTO-9199 (1-800—766-9199) and select option 2.
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Virginia 22313—1450.

Date: July 3, 2003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Attorney Docket GLOLPO106USD _

In re PATENT application of

Jeffery R. Parker et al
,.A..-—.~w-xr—J—{u‘flfi‘fl‘w‘' ,.-'~‘i;.".r
5

Serial No. 10/298,367 1 E0020|Nlll" GEMS-DEB
Filed November 18, 2002 I;-

i i,
For: LIGHT EMITTING PANEL ASSEMBLIES FOR USE IN AUTOM'OTIV

APPLICATIONS AND THE LIKE

m008331.1N30ADU'IONHOHI
Art Unit 2872

Confirmation No. 3656

Fayaz G. Assaf, Examiner

REPLY TO OFFICE ACTION OF MAY 6,. 2003

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

In the Office Action of May 6, 2003, the Examiner states that this

application contains claims directed to the following patentably distinct Species of

the claimed invention:
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Species 1: A light assembly for a vehicle having a plurality of light

extracting deformities: claims 1-25.

Species 2: A light assembly for a vehicle having a substrate which has

at least one of a coating and surface treatment that changes: claims 26-33.

Species 3: A light assembly for a vehicle having light guides positioned

relative to one another such that the light emitted from at least one of the light-

guides passes through another of the light guides: claims 34-41 (also

presumably claims 42-52).

In reply to this requirement, applicants hereby elect Species 1, on which

claims 1-25 read.

In view of the foregoing, further and favorable consideration of all of the

elected claims 1-25 is respectfully requested.

In the event an extension of time is necessary, this should be considered

a petition for such an extension. If required, fees are enclosed for the extension

of time and/or for the presentation of new and/or amended claims. In the event

any additional fees are due in connection with the filing of this reply. the

Commissioner is authorized to charge those fees to our Deposit Account No. 18-

0988 (Charge No. GLOLPO106USD).
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Respectfully submitted,

RENNER. OTTO, BOISSELLE & SKLAR. LLP

X
Donald L. Otto

Registration No. 22,125

BY

1621 Euclid Avenue

Nineteenth Floor

Cleveland, Ohio 44115-2191

Phone: 216-621-1113

Fax: 216-621-6165

Z:\SEC177\GLOL\P108USD\REPLY TO DA OF 5-6-03.doc
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Approved for use through 7/31/2003. 0MB 0651-0031

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

PETITION FOR EXTENSION OF TIME UNDER 37 CFR1.136(a) 000W Number (Optional) GLOLP0106US I

In re Application of Jeffery R. Parker et: a1

Application Number 10/298 367 Filed 11/18/02
For LIGHT EMITTING PANEL ASSEMBLIES

Art Unit 2872 Examiner Fa az G Assaf

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

 

 
  

  

     
  

 The requested extension and appropriate non-smaII-entity fee are as follows (check time period desired):

PS] One month (37 CFR1.17(a)(1)) $ 110.00 
 Two months (37 CFR 1.17(a)(2)) $ 
 
 

  

Three months (37 CFR 1.17(a)(3)) $ 

  

 

$
 
 

Four months (37 CFR 1.17(a)(4))

 
$
 
 

Five months (37 CFR 1.17(a)(5))

  Applicant claims small entity status. See 37 CFR 1.27. Therefore. the fee amount shown above is reduced by one—
half. and the resulting fee is: $

  
l

A check in the amount of the fee is enclosed. 
 Payment by credit card. Form PTO-2038 is attached. 
 The Director has already been authorized to charge fees'In this application to a DeposiéAccount.

  
EDDIECI

The DirectorIs hereby authorized to charge any fees which may be required, or credit ényovergyment.
to Deposn Account Number 18—0988 2

c;

I have enclosed a duplicate copy of this sheet. ‘ g r.r:

  8.:

  

 

  
 

.’ C

I am the El applicant/inventor. f

E] assignee of record of the entire interest. See 37 CFR 3.71. ' Q Q
Statement under 37 CFR 3. 73(b)'Is enclosed (Form PTO/SB/96) :: ga ' Q

IE attorney or agent of record. Registration Number 22,125 ' 3" “"

E] attorney or agent under 37 CFR 1.34(a). flc 8
Registration number it acting under 37 CFR 1.34(a)

 WARNING: Information on this form may become public. Credit card i ation should not be included
on this form. Provide credit card information and authorization on

 

   July 3, 2003Date

216-621-1113

Telephone Number

 Signatu

Donald L . Otto

Typed or printed name
  
 

 
  
 
 

   
NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required. see below.
 

  E] Total of forms are submitted.
This collection of information is required by 37 CFR 1.136(a). 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 6 minutes to complete.
including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer. US. Patent
and Trademark Office. US Department 01 Commerce. PO. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES 0R COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P0. Box 1450. Alexandria. VA 22313-1450.

If you need assistance in completing the form, call 1-800-P TO-91 99 and select option 2.

07/09/2003 NGUYEN 00000110 10290367

01 ream 110. 09

t.
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' . M
UNITED STATES PATENT AND ThADEMARK OFFICE 

UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Trademark Office
Adams: COMMISSIONER OF PATENTS AND TRADEMARKS

E0. Box U50 .Alexandria, Vnginn 223134450
 

wwwmvmzov

l0/298.367 1 1/18/2002 Jeffery R. Parker GLOLPOIOGUSD 3656

7590 05/06/2003

'Renner, Otto, Boisselle & Sklar, LLP
19th Floor ASSAF, FAYEZ G
1621 Euclid Avenue '

Cleveland, OH 44115—2191 . ' PAPER NUMBER
2872

DATE MAILED: 05/06/2003

Please find below and/0r attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 07-0 l)
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Application No. Applicant(s)

10/298,367 PARKER ET AL.

Office Action Summary Examine, Art Unit

Fayez G. Assaf 2872 -
-- The MAILING DATE of this communication appears on the cover sh et with the correspondence addres --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(3). In no event, however. may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication
- If the period for reply specified above is less than thirty (30) days. a reply within the statutory minimum of thirty (30) days will be considered timely.
- 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)E] Responsive to communication(s) filed on

2a)I:] This action is FINAL. 2b)|:I This action is non-final.

3)|:I 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 CD. 11, 453 0.6. 213.

Disposition of Claims

MEI Claim(s) fig is/are pending in the application.

4a) Of the above claim(s)_ is/are withdrawn from consideration.

is/are allowed.

is/are rejected.

is/are objected to.

8)|Z Claim(s) 1-52 are subject to restriction and/or election requirement.

Application Papers

9)E] The specification is objected to by the Examiner.

10)[:I The drawing(s) filed on_ is/are: a)[:l accepted or b)EI 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).

11):] The proposed drawing correction filed on is: a)|:| approved b)[___I disapproved by the Examiner.

If approved, corrected drawings are required in reply to this Office action.

12)|:I The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. §§ 119 and 120

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

a)I:l All b)I:I Some * c)|:l None of:

1.[:I Certified copies of the priority documents have been received.

2E] Certified copies of the priority documents have been received in Application No. __

3C] 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( )).

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

14)|:I Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [I The translation of the foreign language provisional application has been received.

15)El Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Attachment(s)

1) E] Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413) Paper No(s). .

2) [:1 Notice of Draftsperson’s Patent Drawing Review (PTO-948) 5) [:I Notice of Informal Patent Application (PTO-152)
3) El Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) C] Other:

 
U.S. Patent and Trademark Office

PTO-326 (Rev. 04-01) Office Action Summary Part Of Paper NO‘ 2
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If

Application/Control Number: 10/298,367 Page 2

Art Unit: 2872
Q/

DETAILED ACTION

Election/Restrictions

This application contains claims directed to the following

patentably distinct species of the claimed invention:

Species 1: A light assembly for a vehicle having a

plurality of light extracting deformities: Claims 1—25.

Species 2: A light assembly for a vehicle having a

substrate which has at least one of a coating and surface

treatment that changes: Claims 26—33.

Species 3: A light assembly for a vehicle having light

guide-being positioned relative to one another such that the

light emitted from at least one of the light guide passes

through another of the light guide: Claims 34—41.

Applicant is required under 35 U.S.C. 121 to elect a single

disclosed species for prosecution on the merits to which the

claims shall be restricted if no generic claim is finally held

to be allowable. Currently, no claim appears to be generic.

Applicant is advised that a reply to this requirement must

include an identification of the species that is elected

consonant with this requirement, and a listing of all claims

readable thereon, including any claims subsequently added. An

argument that a claim is allowable or that all claims are
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if
_____

Application/Control Number: 10/298,367 Page 3

Art Unit: 2872

u/

generic is considered nonresponsive unless accompanied by an

election.

Upon the allowance of a generic claim, applicant will be

entitled to consideration of claims to additional species which

are written in dependent form or otherwise include all the

limitations of an allowed generic claim as provided by 37

CFR 1.141. If claims are added after the election, applicant

must indicate which are readable upon the elected species. MPEP

§ 809.02(a).

Should applicant traverse on the ground that the species

are not patentably distinct, applicant should submit evidence or

identify such evidence now of record showing the species 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 is advised that the reply to this requirement to

be complete must include an election of the invention to be

examined even though the requirement be traversed (37 CFR

1.143).

Applicant is reminded that upon the cancellation of claims

to a non—elected invention, the inventorship must be amended in

Page 251 of 342
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Ff

Application/Control Number: 10/298,367 Page 4

Art Unit: 2872
g/

compliance with 37 CFR 1.48(b) if one or more of the currently

named inventors is no longer an inventor of at least one claim

remaining in the application. Any amendment of inventorship must

be accompanied by a request under 37 CFR 1.48(b) and by the fee

required under 37 CFR l.17(i).

Any inquiry concerning this communication or earlier

communications from the examiner should be directed to Fayez G.

Assaf whose telephone number is (703) 306—5526. The examiner

can normally be reached on 8—5 M—F.

If attempts to reach the examiner by telephone are

unsuccessful, the examiner’s supervisor, Cassandra Spyrou can

be reached on (703) 308—1687. The fax phone numbers for the

organization where this application or proceeding is assigned

are (703) 308—7722 for regular communications and (703) 308—7722

for After Final communications.

Any inquiry of a general nature or relating to the status

of this application or proceeding should be directed to the

receptionist whose telephone number is (703) 308—0956.

Fayez G. Assaf
Examiner

Art Unit 2872

FA ,//’/
May 3, 2003 1 '2;
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PTO/SBI05 (11-00)

. I Approved for use through 10/31/2002 OMB 0651-0032
Please t e a lus bl n + msxde this box —' +

y" p g ( l u 5 Patent and Trademark Office, u.s DEPARTMENT OF COMMERCE 8
Under the Paperwork Reduction Act of 1995, no persons are recurred to respond to a collection of information unless it displays a valid OMB control number

UTILITY GLOLP0106USD
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 Attorne Docket No.

 

 
 

 
 
 

 

 
 

  

  
 

‘\\

PATENT APPLICATION First Inventor Jeffery R. Parker 3% £301\“_

TRANSMII IAL -LIGHT EMITTING PANEL ASSEMBLIES E E.)U QH

On/ for new nono-rOViSionala -Iications under 37 CFR 1 53 b Exress Mail Label NO. EV1648236 17US h 5‘:

 
ASSistant Commissioner for Patents

ADDRESS TO: Box Patent Application
Washington, DC 20231

7. [E] CD-ROM or CD-R in duplicate, large table or

APPLICATION ELEMENTS

See MPEP chapter 600 concerning uti/it patent application contents.
Fee Transmittal Form (0.9 , PTO/SB/17)

 
  

  
  
  
    

    

 
 

 

 
   

 
 

 
 

 
 

1. (Sn/Junta" uriglriulalldu dilp’rarleforfee[1110(6nger Computer Program (Appendix)
2. Applicant claims small entity Status 8 Nucleotide and/or Amino ACId Sequence Submisswn

See 37 CFR 1 27 - (if applicable, all necessary)8 ecmcation Total Pa es .
3. (pigfen‘ed arrangement set faith b[elow) Q l a. E] comPUter Readable FONT! (CRF)

- Descriptive title of the invention b Spemfication Sequence Listing on.
- Cross Reference to Related Applications .
- Statement Regarding Fed sponsored R & D I. El CD-ROM or CD-R (2 COPIES); or

— Reference to sequence listing, a table, I I D paperor a computer program listing appendix
- Background of the Invention
— Brief Summary of the Invention
- Brief Description of the Drawmgs (iffiled)
- Detailed Description

c. I: Statements verifying identity of above copies
ACCOMPANYING APPLICATION PARTS

9, E Assignment Papers (cover sheet 8r document(s))

  

 
 

  

 

  

 
 

 
   

' C'amsl 37 CFR 3.73(b) Statement Power of
— Abstract of the Disclosure 10. B (when there is an assignee) Attorney

4‘ Drawmg(s) (35 U.S.C 113) I Total Sheets ] 11. B English Translation Document (If appgcable) HDS‘ DmWWS are Formal Information Disclosure OPIBS 0
5. Oath or Declaration [ Total Pages ] 12 El Statement (IDS)/PTO—1449 D Citations

 
 13 U Preliminary Amendment

Return Receipt Postcard (MPEP 503)
(Should be specifically itemized)
Certified Copy of Priority Document(s)
(if foreign priority is claimed)
Request and Certification under 35 U S C, 122
(b)(2)(B)(i). Applicant must attach form PTO/SB/35
or its equivalent
Other:

3 D Newly executed (original or copy)
Copy from a prior application (37 CFR 1 63 (d))
(for confinuation/diwsional with Box 18 completed)

i. I: DELETION or |NVENTOR(S)Signed statement attached deleting inventor(s)
named in the prior application, see 37 CFR
1 63(d)(2) and 1 33(b).

  
 

 
 

  
 

 
 

 

   

   
  

 
  
 

 
 

 
 

 
 

 

6. Application Data Sheet See 37 CFR 1.76

18. If a CONTINUING APPLICATION, check appropriate box, and supply the reqwsrte information below andin a preliminary amendment,
or in an Application Data Sheet under 37 CFR 1 76'

10 005,090
I Contlnuauon lil DiViSional E] Continuatiomn-pan(CIP) of prior application No _.v______l,~*777,_.________

_Fayez G Assaf _ Group A” UM 2872
For CONTINUATION 0R DIVISIONAL APPS only. The entire disclosure of the prior application, from which an oath or declaration Is supplied underBox 5b. is considered a part of the disclosure of the accompanying continuation or divisional application and is hereby Incorporated by reference.
The incorporation can only be relied upon when a portion has been inadvertently omitted from the submitted application parts.

19. CORRESPONDENCE ADDRESS

Pnor application inlorma non Examiner

 

RENNER, OTTO, BOISSELLE & SKLAR, LLP

162.1 Euclid Avenue,

 

 
 

 
 

 
 

Nineteenth Floor

Ohio
 

 
 

 
 

Address

City

 

 
44115-2191

216) 621- 6165

Zip Code 
 
 (216) 621- 1113

o‘-_Fa_
.WAI-M 11/18/02

Name (Print/Type) 
 

 Signature
Burden Ilour Statement This form IS esti ated 0 take 0 2 ho rs to complete Time Wlll vary depending upon the noods of the indIVIdual case Any comments on
the amount of time you are rcquued to complete this form should be sent to the Chief Information Officer, U S Patent and Trademark Office, Washington, DC20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO Assistant Commisswner for Patents, Box Patent Application,
Washington, DC 20231

   
Page 253 of 342



         
 

  
       

          
                          

      
   

  

   
      

         

   
             

      
   

 
 

    
    

           

           
  

       
         

 
  

 
 
 
 

 

     
    
  

     
        

      

            

          
  

         
  

          

          

          

          

          

       

            

        

           

         

         

         
       

       

        

          

         

         
     

       
       

    
         

  
    

    
      

    

       

       

       

       

       

  

 

    

    
  

     
    
    

        
  

  
  

   

  
    

    
    

    

    

    

    

  

     

      

      

    
   

       
    

          
    

      
      

    

     

    
    

        
    

         

                   

 
     

       
  

        

   

             
             

                           
                          

                    

Page 254 of 342

Under the Pa erwork Reduction Act of 1995 no er ons are re uired to r

FEE TRANSMITTAL

for FY 2002

Patent fees are subject to annual revision.

TOTAL AMOUNT OF PAYMENT ($) 15 6 8 . O 0

METHOD OF PAYMENT

1 El The Commissmner is hereby authoriwd to charge‘ indicated fees and credit any overpayments to:

  

 
 

 
 
  

 
  

 
  

 
  

 
 
 

 
 

 
 

  
 
 
 
 
  
  

  
 

 

 

 
   

 
     

 
 

 
 
 

 
 
 

 
 
 

   

 

  

   

    

 

  

 
 

 
 

  

  
 

 
 
 
 

 
 

 
  

  

   

     

 
 "or number pre Vious/y paid, if greater, For Reissues, see above

 

  

  

PTO/SB/17 (10-01)
Approved for use through 10/31/2002 OMB 0651-0032

U 8 Patent and Trademark Office, U 8 DEPARTMENT OF COMMERCE

  
 
 

  

 

 

es-ond to a collection of information unless it dis-la s a valid OMB control number

_—

——

Attorney Docket No. GLOLPO 1 0 GUSD

FEE CALCULATION continued

3. ADDITIONAL FEES

 
 

  
 
 
 

   
 
  

 
  

  
  

 

 
  
  
  
  
  
 

  

  
  
  
  

 

 

 

DepOSit Large Small
Awmmt 18—0988 Em“ amw ‘Number Fee Fee Fee Fee Fee Description Fee Paid

Deposfl ' Code (5) Code ($)Account Renner' Otto! BOlsselle 5‘ 105 130 205 65 Surcharge - late IIIIng fee or oath _
Name Sklar LLP

127 50 227 25 Surcharge - late prOVISIOnaI filing fee or
Charge Any Additional Fee Required cover sheet

Under 37 CFR1216 and 1 17 _
D Applicant claims small entity status 139 130 139 130 Non'EnQIISh speCification39" 37 CFR 1 27 147 2,520 147 2,520 For filing a request for ex parte reexamination-

2- Paymem E"°'°sed‘ 112 920- 112 920' Requesting publication of SIR prior to -
Z Check [:1 Credit card D 333:? D Other Examiner action113 1,840“ 113 1,840“ Requesting publication of SIR after -

FEE CALCULATION Examiner aclion _115 110 215 55 ExtenSion for re | within first month

1- BAS'CF'L'NG FEE 2i i ‘1’ i it —
Large Entily Small Entity 115 400 216 200 x enston or rep y WI in secon monFee Fee Fee Fee Fee Description , 117 920 217 460 ExtenSion for reply within third month —
Code ($) Code (5) Fee Paid ,118 1.440 218 720 Exten3ion for reply Within fourth month
101 740 201 370 Utility filing fee

106 330 206 165 Design filing fee — 128 1.960 228 930 ExtenSion for reply within fifth month
107 510 207 255 Plant riiing fee — 119 320 219 160 Notice of Appeal —
108 740 203 370 Reissue flIIng fcc _ 120 320 220 160 Filing a brief in support of an appeal _
114 160 214 80 Provt5ional filing fee - 121 250 221 140 Request for oral hearing —

138 1.510 138 1.510 Petition to institute a public use proceeding _
SUBTOTAL (1) ($) 74 O ' 0 0 140 110 240 55 Petition to rovwe , unavoidable _

2. EXTRA CLAIM FEES F f 141 1,280 241 640 Petition to revive - unintentional =ee rom _
Extr. Iaims _.- . A Fee Paid 142 1,280 242 640 Utility issue fee (or reissue)

Total Claims -20“‘ = X rm 143 460 243 230 DBSIQI‘I issue fee _
giginggndem IZI ' 3" = a X 144 520 244 310 Plant issue fee —
Multiple Dependent l:l={:l 122 130 122 130 Petitions to the Commissioner —

123 50 123 50 Processing fee under 37 CFR1.17(q) _
Large Entity Small Entity . . 126 180 126 180 SubmlSSIOn of Information Disclosure Stmt _Fee Fee Fee Fee Fee Description

Code ($) Code ($) 581 40 581 40 Recording each patent assignment per -
103 1B 203 9 Claims in excess of 20 property (times number of properties)

102 84 202 42 Independent claims in excess of 3 146 740 246 370 Filing a submission after final reiection -37 CFR 1.129
104 280 204 140 Munufledependentdaun.flnotpam ( § (an149 740 249 370 For each additional Invention to be
109 84 209 42 "’ Reissue independent claims examined (37 CFR § 1 129(0))

over original patent

110 13 210 9 .. Reissue claims In excess of20 179 740 279 370 Request for Continued Examination (RCE) -
and over original patent 169 900 169 900 Request for expedited examination -

of a deSIgn application _
SUBTOTAL (2) ($) 82 8 . 0 O Other fee (specify)

'Reduced by Basic Filing Fee Paid

22,225 (-222)

warm» (3)  
 

 

 
 

SUBMITTED BY A 1 Complete (If applicable)Registration No.
0m

magma—-

52121113

11/18/02 
WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

Burden Hour Statement: This form is estimated to take 022 hours to complete. Time will vary depending upon the needs of the individual case. Any comments on
the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office. Washington, DC
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.

 
Page 254 of 342

 



        

      
      

              
             

              
       

   
   

   

  
      

 

     

Page 255 of 342

 3‘31";”‘§féjg§liz, "1:2” I "251;;31 531;: gift; ;,:::3:h t)

"EXPRESS MAIL" Mailing Label Number EV164823617US

Date of Deposit: November 18, 2002

I hereby certify that this PATENT APPLICATION (along with any other paper referred to
as being attached or enclosed) is being deposited with the United States Postal
Service "Express Mail Post Office to Addressee" service under 37 CFR 1.10 on the
date indicated above and is addressed to:

BOX PATENT APPLICATION

COMMISSIONER FOR PATENTS

WASHINGTON, DC 20231.

David Friedman

(Typed or printed name of Sender)

; :-
(Signature)

D:\Share\107\GLOL\P106D\37 CFR 1.10 EXPRESS MAIL.wpd

 
Page 255 of 342



          

    

  

  
 

   
 

 
 

    
  
    

 
   
    

   

  
 
     

 
 

 

    
  
    

 
   
   

   

  
 

   
 

 
 

 

    
  
    

 
   
    

  

  

   
      

   
  

 
 

 
 
 

        

   
   

   
   

   
   

 
 

  

 

Page 256 of 342

 
"y i=3", mm"

. "t. E. 4.:- ef, 't; .-

Initial Information Data Sheet

Inventor Information

Inventor One Given Name:: Jeffery R.

Family Name:: Parker
Postal Address Line One: 3050 Whitetail Ct.

City: Richfield
State or Province: Ohio

Postal or Zip Code:: 44286

Citizenship Country: USA

Inventor Two Given Name:: Mark D.

Family Name:: Miller

Postal Address Line One: 2250 W. Pleasant Valley Road

City: Parma
' State or Province: Ohio

Postal or Zip Code:: 44134

Citizenship Country: USA

Inventor Three Given Name:: Thomas A.

Family Name:: Hough
Postal Address Line One: 1368 Marlowe Avenue

City: Lakewood
State or Province: Ohio

Postal or Zip Code:: 44107

Citizenship Country: USA

Correspondence Information

Name Line One: Donald L. Otto

Name Line Two: Renner, Otto, Boisselle & Sklar, LLP
Address Line One: 1621 Euclid Avenue

Address Line Two: 19'h Floor

City: Cleveland
State or Province: Ohio

Postal or Zip Code:: 44115—2191

Telephone One: (216) 621 -1 1 13

Fax: (216) 621—6165

Electronic Mail: dotto@rennerott0.com

Page 256 of 342



           

  

    
    

    

  
   
   
   

  
  

  

 
 

 
 

  

 
 

   

    
  

  

 
 

   
 

   

   
  

  
   

 

 
 

   
 
   

   
 

  
   

 

   
  

  
   

 

  
 

   
 

   

   

 

Page 257 of 342

 
t ,w L.:.

Application Information

LIGHT EMITTING PANEL ASSEMBLIES

FOR USE IN AUTOMOTIVE

APPLICATIONS AND THE LIKE

Title Line One::

Title Line Two::

Title Line Three:

Total Drawing Sheets:

Formal Drawings?:

Application Type:
Docket Number:

Continuity Information

This application is a::

Application One::

Filing Date:

which is a::

Application Two::

Filing Date:
US. Pat N0.::

Dated:

which is a::

Application Three:

Filing Date:
US. Pat. N0.::

Dated:

which is a::

Application Four:

Filing Date:
US. Pat. N0.::

Dated:

5

Yes

Utility
GLOLPO106USD

Continuation

10/005,090

December 5, 2001

Continuation

09/703,088

October 31, 2000

6,367,940

April 9, 2002

Continuation

09/167,949

October 7, 1998

6,158,867

December 12, 2000

Division ,

08/585,062

January 16, 1996
5,895,115

April 20, 1999

D:\share\107\GLOL\P1OGD\APPLICATION DATA SHEET.wpd

Page 257 of 342



          

    
    

   

      
      

    

         

           

           

            

           

            

           

   

 

 

    

          

      

    

         

          

          

          

          

            

     

 

    

           

            

         

         

           

 

Page 258 of 342

“i, 71mm 1 u,
“'2 «M! :2 ', “xii 3:113 :2: #71; ,9" mil. "3. “it. 151%. ll ”22':

EXPRESS MAIL NO. EVl64823617US
MAILED NOVEMBER 18, 2002

10

15

2O

25
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LIGHT EMITTING PANEL ASSEMBLIES FOR USE

IN AUTOMOTIVE APPLICATIONS AND THE LIKE

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation of Application Serial No.

10/005,090, filed December 5, 2001, which is a continuation of Application

Serial No. 09/703,088, filed October 31, 2000, now US. Patent No!
6,367,940, dated April 9, 2002, which is a continuation of Application Serial

No. 09/167,949, filed October 7, 1998, now US. Patent No. 6,158,867,

dated December 12, 2000, which is a division of Application Serial No.

08/585,062, filed January 16, 1996, now US. Patent No. 5,895,115, dated

April 20, 1999.

FIELD OF THE INVENTION

This invention relates generally as indicated to light emitting panel

assemblies especially for automotive applications.

BACKGROUND OF THE INVENTION

Light emitting panel assemblies are generally known. The present

invention relates to certain improvements in light emitting panel assemblies

especially for automotive applications. Also, this invention is concerned with

passing/shining light directly through a light emitting panel member or

through holes in the panel member for performing specified lighting

functions, for example, providing brake or turn signal lights and/or turning or

backup illumination for a vehicle.

SUMMARY OF THE INVENTION

In accordance with one aspect of the invention, the light emitting

panel assemblies of the present invention may include a light emitting panel

member made out of a suitable transparent resiliently deformable

elastomeric material that absorbs impact without breakage. Such panel

members are especially suitable for use both in interior automotive lighting
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applications to reduce the possibility of serious injury to a driver or

passenger of a vehicle when thrown into contact with the panel member

during a traffic accident, and in exterior automotive lighting applications to

help eliminate damage to the panel member if impacted during a traffic

accident.

Examples where such a resiliently deformable light emitting panel

member may be effectively used in interior automotive lighting applications

to reduce injury during accidents are steering wheel and dash lighting

applications for lighting controls, switches, instrument panels, headliner

lighting, logos and/or accent lighting.

In steering wheel applications, a resiliently deformable light emitting

panel member may be mounted in the hub portion of the steering wheel

outwardly of an air bag for lighting controls and/or switches or logos on the

steering wheel hub and for accent lighting.

When used on a dash or other flush mount applications such as

instrument panels and headliner lighting, a resiliently deformable panel

member will absorb impact/shock, and may be contoured to match the shape

of the dash or other surface.

Examples where such a resiliently deformable panel member may be

effectively used in exterior automotive lighting applications to reduce or

eliminate damage to the panel member during accidents are running or

accent lights in the bumper or other exterior body portions of a vehicle. The

light emitting panel member may also be incorporated into a trunk lid of a

vehicle to provide running lights and/or license plate or logo illumination in

the trunk lid. In applications where the trunk lid is recessed, the panel

member may be rigid. However, if the trunk lid is substantially flush with the

body exterior, the panel member is desirably resiliently deformable to

withstand impacts during accidents without breakage of the panel member.

In accordance with another aspect of the invention, one or more light

sources may be mounted within one or more light transition areas or regions

adjacent one or more light input surfaces of a light emitting panel member.
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In accordance with another aspect of the invention, one or more light

sources may be positioned adjacent one side of the panel member for

causing light to shine through the panel member or through holes in the

panel member for performing specified lighting functions, for example,

providing brake or turn signal lights and/or turning or backup illumination for

a vehicle.

In accordance with another aspect of the invention, one or more light

sources may be selectively positioned along an edge or side of the panel

member for increasing the light output from selected light output

areas/regions on one or both sides of the panel member.

In accordance with another aspect of the invention, a resiliently

deformable light emitting panel member may be used to backlight a liquid

crystal display (LCD) and/or multiple control switches or key pads of a radio

or other electrical device. Such a panel member upon being engaged by a

control button/key pad will be deformed into electrical contact with a switch

or other circuitry such as a printed circuit inwardly of the panel member for

performing a selected switching function.

In accordance with another aspect of the invention, a rigid light

emitting panel member may be used to backlight an LCD and/or multiple

control buttons/key pads of a radio or other electrical device by providing

holes or openings through the panel member for movement of a portion of

the control buttons/key pads into and out of electrical contact with a printed

circuit inwardly of the panel member. Surface irregularities such as print

patterns or molded in shapes may be provided on the panel surfaces around

the holes/openings to flood the areas around the buttons/key pads with light.

In accordance with another aspect of the invention, a rigid light

emitting panel member may be used with dome and other such switches for

switch area lighting. One or more such rigid light emitting panel members

each with its own separate light source and transition region may support a

series of push buttons that float on the panel members to permit the push

buttons to be moved into contact with the dome switches.
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In accordance with another aspect of the invention, two or more

stacked light emitting panel members may be used to light an instrument

panel or the like. One of the panel members may be used to provide general

backlighting for graphic displays on the instrument panel, whereas an other

5 panel member may be used to light dial pointers or other elements on the

instrument panel. Common or separate light sources may be used to supply

light to input surfaces of two or more panel members. Also, separate

indicator lights may be provided behind the panel members for providing

through illumination to indicators on the graphic displays of the instrument

10 panel.

In accordance with another aspect of the invention, a rigid light

emitting panel member may be used as a structural member for graphic

overlays or decals, to provide for example lighting for designating the gear

shift lever positions of a vehicle. One or more light sources may be

15 inserted/embedded within light transition regions at one or more locations

along the length of the panel member to direct light into input surfaces of the

panel member. indicator lights may be provided adjacent an edge or side of

the panel member in line with each indicator position for providing increased

light output at the selected position. Also, a movable color filter may be

20 provided between the panel member and label to provide a different colored

light output at any selected gear shift position. For example, a movable red

filter may be used to change the color of the light output at the selected gear

shift lever position from white to red.

In accordance with another aspect of the invention, the light emitting

25 panel member may have a secondary reflective/refractive surface for

reflecting/refracting a portion of the light entering an input surface of the

panel member around a corner of the panel member.

To the accomplishment of the foregoing and related ends, the

invention, then, comprises the features hereinafter fully described and

30 particularly pointed out in the claims, the following description and the

annexed drawings setting forth in detail certain illustrative embodiments of
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the invention, these being indicative, however, of but several of the various

ways in which the principles of the invention may be employed.

BRIEF DESCRIPTION OF THE DRAWINGS

In the annexed drawings:

Fig. 1 is a schematic top plan view of a steering wheel of a vehicle

incorporating one form of light emitting panel assembly in accordance with

this invention in the hub portion of the steering wheel;

Fig. 2 is a fragmentary transverse section through the panel assembly

within the hub portion of Fig. 1 taken on the plane of the line 2-2 thereof;

Fig. 2A is an enlarged plan view of a portion of a light output surface

area of a panel assembly schematically showing a pattern of light extracting

deformities on the light output surface area;

Fig. 3 is a schematic end view of a rear portion of a vehicle

incorporating other forms of light emitting panel assemblies in accordance

with this invention;

Fig. 4 is a fragmentary transverse section through the vehicle end

portion and panel assemblies of Fig. 3 taken on the plane of the line 4-4

thereof;

Fig. 5 is a schematic plan view of a radio or other electronic device

incorporating another form of light emitting panel assembly in accordance

with this invention;

Fig. 6 is a transverse section through the assembly of Fig. 5 taken on

the plane of the line 6—6 thereof;

Fig. 7 is a schematic fragmentary section through a portion of a

control panel incorporating another form of light emitting panel assembly in

accordance with this invention;

Fig. 7A is a fragmentary top plan view of a portion of the light emitting

panel member of Fig. 7 showing light extracting deformities on light emitting

surfaces of the panel member around a hole or opening in the panel member

in alignment with a control button/key pad;
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Fig. 8 is a schematic fragmentary section through a contoured surface

such as the dash of a vehicle showing other forms of light emitting panel

assemblies in accordance with this invention interposed between a printed

circuit and a series of key pads either molded into the contoured surface or

extending through openings therein;

Fig. 9 is a schematic side elevation view of another form of light

emitting panel assembly in accordance with this invention used for

supporting and illuminating a series of floating push buttons above a series

of dome switches;

Fig. 10 is a transverse section through the assembly of Fig. 9 taken

on the plane of the line 10—10 thereof;

Fig. 11 is a top plan view of another form of light emitting panel

assembly in accordance with this invention which is also used to support and

illuminate a series of floating push buttons;

Fig. 12 is a schematic vertical section through an instrument panel

incorporating other forms of light emitting panel assemblies in accordance

with this invention;

Fig. 13 is a top plan view of a graphic overlay for the instrument panel

of Fig. 12 as seen from the plane of the line 13-13 thereof;

Fig. 14 is a top plan view of one light emitting panel assembly in

accordance with this invention incorporated in the instrument panel of Fig.

12 as seen from the plane of the line 14-14 thereof;

Fig. 15 is a top plan view of another form of light emitting panel

assembly in accordance with this invention incorporated in the instrument

panel of Fig. 12 as seen from the plane of the line 15-15 thereof;

Figs. 16 through 18 are schematic plan views showing other forms of

light emitting panel assemblies in accordance with this invention which

provide a structural support for graphic overlays/decals used for example to

designate the various gear shift lever positions of an engine;

Fig. 19 is a fragmentary transverse section through one such light

emitting panel member used as a structural support; and
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Figs. 20 through 22 are schematic illustrations showing light emitting

panel assembliesin accordance with this invention used to provide lighting

for vanity mirrors and the like.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now in detail to the drawings, and initially to Figs. 1 and 2,

there is schematically shown one form of light emitting panel assembly 1 in

accordance with this invention mounted in the hub portion 2 of a steering

wheel 3 of a vehicle outwardly of an air bag 4 to provide backlighting for

control switches/buttons 5, the horn, logos, or other accent lighting on the

steering wheel.

The light emitting panel assembly 1 includes a transparent light

emitting panel member 8 having one or more light sources 9 mounted within

one or more light transition areas or regions 10 at one or both ends of the

panel member mounted within the air bag/steering wheel covering 11

outwardly of the air bag 4. In Figs. 1 and 2, two such light transition areas or

regions 10 and light sources 9 are shown at one end of one or two panel

members 8 for selectively lighting one or two rows of control buttons 5. The

light that enters the transparent light emitting panel members 8 from the light

transition region(s) 10 may be emitted along the entire length of the panel

members or from one or more light output surface areas along their length

as desired to produce a desired light output distribution to fit a particular

application.

The light sources 9 may be mechanically held in any suitable manner

in slots, cavities or openings machined, molded or othenNise formed in the

light transition regions of the panel assemblies. However, the light sources

may be embedded, potted or bonded in the light transition regions in order to

eliminate any air gaps or air interface surfaces between the light sources

and surrounding light transition regions, thereby reducing light loss and

increasing the light output emitted by the light emitting panels. Bonding may

be accomplished using a suitable embedding, potting or bonding material or

by a variety of methods that do not incorporate extra material, for example,

7
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thermal bonding, heat staking, ultrasonic or plastic welding or the like. Other

methods of bonding include insert molding and casting around the light

sources.

The light sources may be of any suitable type including, for example,

any of the types disclosed in US. Patent Nos. 4,897,771 and 5,005,108,

assigned to the same assignee as the present application, the entire

disclosures of which are incorporated herein by reference. In particular, the

light sources may be non-

linear such as an arc lamp, an incandescent bulb which also may be

colored, filtered or painted, a lens end bulb, a halogen lamp, a light emitting

diode (LED), a chip from an LED, a neon bulb, a fiber optic light pipe

transmitting light from a remote light source, a laser or laser diode, or linear

such as a line light or fluorescent tube, or any other suitable light source.

Also, the light sources may be a multiple colored LED, or a combination of

multiple colored radiation sources in order to provide a desired colored or

white light output distribution. For example, a plurality of colored lights such

as LEDs of different colors (red, blue, green) or a single LED with multiple

colored chips may be employed to create white light or any other color or

shade light output distribution by varying the intensities of each individual

colored light. A label/overlay with different color light emitting regions can

be used in conjunction with a panel assembly having a plurality of colored

light sources for specific indication based on color or the frequency of light

emitted by the different light emitting regions.

A pattern of light extracting deformities or disruptions 12 (see fig. 2A)

may be provided on one or both sides 13, 14 of the panel members along

the entire length thereof or at one or more selected areas of the panel

members as desired. The terms deformities or disruptions are used

interchangeably herein to mean any change in the shape or geometry of the

panel surface and/or coating or surface treatment that causes a portion of

the light to be emitted. A pattern of light extracting deformities may include a

variable pattern which breaks up the light rays such that the internal angle of

reflection of a portion of the light rays will be great enough to cause the light

8
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rays either to be emitted out of the panel members through the side or sides

on which the light extraction deformities are provided or reflected back

through the panel members and emitted out the other side.

Such deformities or disruptions can be produced in a variety of

manners, for example, by providing a painted pattern, an etched pattern, a

machined pattern, a printed pattern, a painted pattern, a hot stamped

pattern, or a molded pattern or the like at selected light output areas on the

surfaces of the panel members. An ink or adhesive pattern or printed

pattern may be applied for example by pad printing, silk screening, ink jet,

photolithography, heat transfer film process or the like. The deformities may

also be printed on a sheet or film which is used to apply the deformities to

the sides of the panel members. This sheet or film may become a

permanent part of the light panel assemblies for example by attaching or

othenNise positioning the sheet or film against one or both sides of the panel

members in order to produce a desired effect.

By varying the density, opaqueness or translucence, shape, depth,

color, area, index of refraction, or type of deformities on an area or areas of

the panel members, the light output of the panel members can be controlled.

The deformities or disruptions may be used to control the percent of light

emitted from any surface area of the panel members. For example, less

and/or smaller size deformities may be placed on panel surface areas where

less light output is wanted. Conversely, a greater percentage of and/or

larger deformities may be placed on surface areas of the panels where

greater light output is desired.

Varying the percentages and/or size of deformities in different surface

areas of the panels is necessary in order to provide a uniform light output

distribution. For example, the amount of light traveling through the panels

will ordinarily be greater in areas closer to the light source than in other

areas further removed from the light source. A pattern of light extracting

deformities may be used to adjust for the light variances within the panel

members, for example, by providing a denser concentration of light

extracting deformities with increased distance from the light source thereby

9
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resulting in a more uniform light output distribution from the light emitting

panels.

The deformities may also be used to control the output ray angle

distribution of the emitted light to suit a particular application. For example,

5 if the panel assemblies are used to provide a liquid crystal display backlight,

the light output will be more efficient if the deformities cause the light rays to

be emitted from the panels at predetermined ray angles such that they will

pass through the liquid crystal display with low loss.

Additionally, the pattern of light extracting deformities may be used to

10 adjust for light output variances attributed to light extractions of the panel

members. The pattern of light extracting deformities may be printed on the

light output surface areas utilizing a wide spectrum of paints, inks, coatings,

epoxies, adhesives, or the like, ranging from glossy to opaque or both, and

may employ half-tone separation techniques to vary the deformity coverage.

15 If an adhesive is used to provide a pattern of light extracting deformities, the

adhesive may also be used to secure a back reflector to the panel member.

Moreover, the pattern of light extracting deformities may be multiple layers or

vary in index of refraction.

Print patterns of light extracting deformities may vary in shapes such

20 as dots, squares, diamonds, ellipses, stars, random shapes, and the like,

and are desirably .006 square inch per deformity/element or less. Also, print

patterns that are 60 lines per inch or finer are desirably employed, thus

making the deformities or shapes in the print patterns nearly invisible to the

human eye in a particular application thereby eliminating the detection of

25 gradient or banding lines that are common to light extracting patterns

utilizing larger elements. Additionally, the deformities may vary in shape

and/or size along the length and/or width of the panel members. Also, a

random placement pattern of the deformities may be utilized throughout the

length and/or width of the panel members. The deformities may have

30 shapes or a pattern with no specific angles to reduce moire or other

interference effects. Examples of methods to create these random patterns

are printing a pattern of shapes using stochastic print pattern techniques,

10
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frequency modulated half tone patterns, or random dot half tones.

Moreover, the deformities may be colored in order to effect color correction

in the panel members. The color of the deformities may also vary

throughout the panel members, for example to provide different colors for the

5 same or different light output surface areas.

In addition to or in lieu of these light extracting deformities, other light

extracting deformities including prismatic surfaces, depressions or raised

surfaces of various shapes using more complex shapes in a mold pattern

may be molded, etched, stamped, thermoformed, hot stamped or the like into

10 or on one or more surface areas of the panel members. The prismatic

surfaces, depressions or raised surfaces will cause a portion of the light rays

contacted thereby to be emitted from the panel members. Also, the angles

of the prisms, depressions or other surfaces may be varied to direct the light

in different directions to produce a desired light output distribution or effect.

15 Moreover, the reflective or refractive surfaces may have shapes or a pattern

with no specific angles to reduce moire or other interference effects.

A back reflector or reflective coating (including trans reflectors) 15

(see Fig. 2) may be applied to a bottom side of the panel members using a

suitable adhesive or other method in order to improve light output efficiency

20 of the panel assemblies by reflecting the light emitted from that side back

through the panel members for emission through the opposite side. If

adhesive is used to adhere the back reflector to the panel members, the

adhesive is desirably applied only along the side edges of the panel

members so that there is a slight air gap between the back reflector and

25 panel members except where there is adhesive, since the adhesive changes

the internal critical angle of the light in a less controllable manner than the

air gap between the panel surface and back reflector.

Additionally, a pattern of light extracting deformities may be provided

on one or both sides of the panel members in order to change the path of the

30 light so that the internal critical angle is exceeded and a portion of the light is

emitted from one or both sides of the panel members. Where the

deformities are created by a print pattern, the back reflector can be the same

11

Page 268 of 342



          

               

            

              

             

  

            

            

                

             

               

           

              

              

            

              

            

             

             

             

             

            

       

           

               

              

             

            

              

               

         

           

        

 

 

 

 

 

 

 

Page 269 of 342

1O

15

20

25

30

color a

-15. :4. ll 3:?“ “-513 2.121 f‘» Lit .~“ , .:l 3%. .ll. its: +5.31: :“"“

s the print pattern so that print pattern is not visible through the back

reflector. Moreover, a transparent film, sheet or plate may be attached or

positioned against the side or sides of the panel members from which light is

emitted using a suitable adhesive or other method in order to produce a

desired effect.

The transparent film may be used to further improve the uniformity of

the light output distribution or change the output ray angle distribution. For

examp le, the film may be a colored film, a diffuser, or a label or display, a

portion of which may be a transparent overlay that may be colored and/or

have text or an image thereon. Also the film may be a prismatic or lenticular

lens or other device that changes the output ray angle distribution.

In Fig. 1 the light transition regions or areas 10 are shown as an

integral extension of one end of the light emitting panel members 8 and as

having curved edges 16 to more efficiently reflect and/or refract and focus

the light emitted from the light sources that impinges on the curved edges 16

back through the light transition regions at an acceptable angle for entering

the light input surface of the light emitting panel members. Also, a suitable

reflective material or coating 17 may be provided on any portions of the

edges of the light transition regions of the panel members on which any

portion of the light impinges for maximizing the amount of light or othenNise

changing the light that is reflected back through the light transition regions

and into the light emitting panel members.

A suitable pattern of light extracting deformities or disruptions 12 may

be provided on selected areas on one or both sides of the panel members 8

corresponding to the location of the control buttons 5 on the air bag covering

11 above the panel members. In the example shown, the pattern of light

extracting deformities or depressions is provided on the bottom side 14 of

the panel member 3 (i.e., the side facing away from the control buttons), and

a reflective film or coating 15 is provided on that side to reflect the light

emitted from that side back through the panel members.

Preferably the light emitting panel members 8 are made of a

transparent resiliently deformable material such as a thermoplastic

Page 269 of 342
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elastomer or silicone rubber which allows areas of the panel members in line

with the control buttons to be flexed into engagement with a printed circuit 19

located beneath the panel members when the respective control buttons are

depressed to complete an associated control circuit. Also if the air bag 4

should ever be deployed or if the driver's head should be forced into

engagement with the hub portion 2 of the steering wheel 3 during a traffic

accident, the resiliently deformable panel members 8 will absorb shock, thus

greatly reducing the possibility of serious injury to the driver because of such

contact.

The printed circuit 19 may be made of a suitable thermoplastic

elastomer, silicone rubber or flexible film or laminated circuit or membrane or

dome switch to absorb shock, thus further reducing the possibility of serious

injury to the driver should the driver's head impact against the hub portion of

the steering wheel or should the steering wheel air bag be deployed and

force the panel members and circuit outwardly into contact with the driver.

Light emitting panel assemblies similar to that shown in Figs. 1 and 2

may also be advantageously employed in other automotive applications as

well such as the dash, instrument panel, headliner, and exterior lighting.

Figs. 3 and 4 show several automotive exterior lighting applications

including one in which a light emitting panel assembly 21 is mounted in a

back end or bumper 22 of a vehicle 23 to provide running lights in the back

end/bumper, another in which light emitting panel assemblies 24 are

mounted in body panels 25 along the rear, front and/or sides of a vehicle to

provide running lights or accent lights or to light a logo, step, running board,

or other surface area of a vehicle; and still another in which a light emitting

panel assembly 26 is mounted in a vehicle trunk lid 27 for providing a

running light or illumination for a logo, accent light or license plate mounted

on the trunk lid. In each case the respective light emitting panel members

28, 29 and 30 are shaped to fit the particular application and may be made

of a transparent resiliently deformable material such as a thermoplastic

elastomer or silicone rubber that will flex upon impact during minor traffic

accidents without breakage.

13
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The number and location of light sources 9 and associated light

transition regions 10 for a given light emitting panel member may vary for a

given application depending on the overall size and shape of each panel

member and desired amount of light output therefrom. For example, the

back end/bumper running light application shown in Figs. 3 and 4 may only

require one light source 9 and associated light transition region 10 at each

end of the panel member 28, whereas the body panel and trunk lid running

light applications shown in Figs. 3 and 4 may require a plurality of closely

spaced light sources 9 and associated light transition regions 10 along one

or more light input surfaces of the panel members. Figs. 3 and 4 show

several such light sources and associated light transition regions along the

back edges of the panel members 29 used to provide running taillights for a

vehicle and along a top edge of the panel member 30 used to provide

illumination on a trunk lid. Mounting all of the light sources for the tail

running lights along the back edges of the panel members 29 (i.e., the edges

closest to the trunk lid) minimizes the risk that the light sources themselves

will be damaged in the event the tail running lights are impacted during

minor traffic accidents and the like. These panel members may have a

relatively thin, low profile, for example, less than one quarter inch thick, so

as not to take up much space. Also, these panel members 29 may form the

exterior surface of the body panel 25 as shown at the left hand side of Fig. 4

or a lens or film 34 may cover the panel members as shown at the right hand

side of Fig. 4.

In the usual case the light sources are embedded, potted or bonded

in the light transition regions of the panels as previously described.

However, Fig. 3 shows the light source 9 at the left end of panel member 28

mechanically held in place by a holder 63 received in a slot in an edge of the

panel member. Also a fiber optic light pipe 64 is shown at the right end of

the panel member 28 of Fig. 3 for transmitting light to the panel member from

a remote light source 65 located for example in the trunk or other remote

location in the vehicle.

14

Page 271 of 342



    

            

           

            

              

              

             

             

             

            

            

            

              

        

            

            

            

            

           

   

            

          

          

              

             

            

              

            

             

            

           

            

           

 

 

 

 

 

 

 

Page 272 of 342

1O

15

20

25

30

 

An additional array of light sources 31 such as LEDs or incandescent

or halogen lamps (with or without reflectors) may also be strategically

mounted inwardly (i.e., behind) the inner surface of the light emitting panel

members 29 and/or 30 to cause a more intense light to shine through the

panel members and a trans reflector 32 if provided on the panel members or

through one or more clear areas or holes 33 through the panel members

where no print pattern, back reflector or trans reflector is provided on the

panel members as also schematically shown in Figs. 3 and 4 for specific

applications, for example, to provide brake or turn signal lights, turning or

backup illumination, etc. By locating the light sources 9 for illuminating the

panel members 29 themselves adjacent one or more ends of the panel

members, they will not interfere with or obstruct the visibility of the array of

light sources 31 shining through the panel members.

In automotive applications such as a trunk lid 27 where the light

emitting panel assembly 26 may be sufficiently recessed such that the light

emitting panel member 30 will typically not be impacted during minor traffic

accidents, the panel member could be made of a rigid transparent material

such as polycarbonate or acrylic plastic instead of a resiliently deformable

material if desired.

Figs. 5 and 6 schematically show another form of light emitting panel

assembly 35 in accordance with this invention including a resiliently

deformable transparent light emitting panel member 36 mounted behind an

LCD 37 and/or multiple control buttons 38 of a radio or other device for

illumination of the LCD and control buttons either by causing light to be

uniformly emitted from the entire surface of the panel member or from

specific surface areas of the panel member in the regions of the LCD and

control buttons as desired. Any number of light sources 9 and associated

light transition regions 10 may be provided for the panel member 36 as

desired. Also, the panel member 36 is desirably made of a resiliently

deformable elastomeric material so that when the control buttons 38, which

may either be membrane switches or elastomeric key pads that are molded

or embossed, are depressed into engagement with the panel member, the

15
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engaged areas of the panel member will flex into engagement with

associated dome switches 39' or other circuitry on a printed circuit 39

beneath the panel member to effect the selected switching function.

Alternatively, a light emitting panel member 40 in accordance with this

invention may be made of a relatively rigid transparent material such as

polycarbonate or acrylic plastic, with through holes 41 in the panel member

in alignment with membrane switches or elastomeric key pads 42 or other

such control buttons (see Fig. 7) to permit contact portions 43 on the control

buttons to engage appropriate circuitry on a printed circuit 44 inwardly of the

panel member when the control buttons are depressed. Alternatively, the

control buttons 42 may be used to activate dome switches (one such dome

switch 57 being shown toward the right end of Fig. 7), in which event the

contact portions 43 may be eliminated.

The holes 41 may be of various shapes or have angled or textured

walls 45 (the wall 45 of the right most hole 41 of Fig. 7 being shown angled)

to cause a portion of the light to be emitted toward the control buttons.

In this particular embodiment, light entering the panel member from

the light source 9 and associated light transition region 10 will be emitted

from the walls 45 of the holes 41 in the panel member to backlight the

switches/pads. Also, surface irregularities 46 such as print patterns may be

provided around the holes 41 in the panel member as schematically shown

in Fig. 7A to cause light to be emitted around the control buttons to flood the

area around the control buttons with light. Surface irregularities 46 such as

print patterns or molded in shapes may also be provided on other surface

areas of the panel member 36, for example, behind the LCD 37 and control

buttons 38 for backlighting purposes, etc.

Fig. 8 schematically shows a flush mount application for a light

emitting panel assembly 47 in accordance with this invention in which a

resiliently deformable elastomeric transparent light emitting panel member

48 is mounted behind a contoured surface such as the dash 49 of a vehicle

on which control switches 50 or a logo or the like are mounted. The

switches 50 include transparent or translucent key pads 51 or 51' that may

16
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be molded into the contoured surface as shown in the center portion of Fig.

8 or molded onto the panel member 48 and extend through openings 49' in

the contoured surface as shown to the left and right of center in Fig. 8. Also,

the key pads 51, 51' are desirably made of an elastomeric or other flexible

material, which together with the panel member 48, provide a soft assembly

that absorbs impact to minimize injury to a person thrown against the dash

during a traffic accident or the like. Also making the panel member 48 out of

a resiliently deformable elastomeric material permits selected areas of the

panel member to be pressed into contact/engagement with a printed circuit

52 therebeneath when the key pads are depressed. The printed circuit and

panel member may include appropriate circuitry 53, 54 such as conducting

ink printed on adjacent surfaces to complete an appropriate circuit when

brought into contact with each other. Alternatively dome switches 57 may be

provided for engagement by the key pads (one such dome switch being

shown toward the right end of Fig. 8) thus eliminating the need for the

circuitry 53, 54. Also, the printed circuit 52 may be made of a suitable

resiliently deformable elastomeric material or flexible film for contouring and

to help in providing a soft assembly to absorb impact during a traffic accident

or the like.

Figs. 9 and 10 schematically illustrate another form of light emitting

panel assembly 56 in accordance with this invention for use with dome

switches 57 for switch array lighting, keyless entry, radio and/or tape/CD

controls or other such applications. In this particular embodiment, a

relatively rigid transparent light emitting panel member 58 extends through

transverse openings or slots 59 (see Fig. 10) in an array of push buttons 60

in line with the dome switches 57. The ends or other sections of the panel

member are supported by a rigid tray 61 containing or in close proximity to a

printed circuit 62 on which the dome switches may be mounted. The height

of the slots 59 through the push buttons 60 is greater than the thickness of

the panel member 58 whereby the push buttons will float on the panel

member, thus allowing the push buttons to be pressed into contact with the

17

Page274of342

mmwflwwwafimfifimwwww
.WH .mwmwuw



         

          

 

             

              

           

            

           

          

             

            

        

          

           

           

             

               

             

              

            

            

          

             

           

             

              

           

            

              

            

             

            

    

 

 

 

 

 

 

 

Page 275 of 342

1O

15

20

25

30

'12:. £12: at 53,41 H: " 

respective dome switches on the printed circuit to activate appropriate

circuitry.

Figs. 9 and 10 show a single panel member 58 with associated light

sources 9 and light transition regions 10 at one or both ends thereof for

illuminating single indicator buttons 60, whereas Fig. 11 shows two light

emitting panel members 66, 67 with separate light sources 9 and associated

light transition regions 10 for illuminating dual indicator buttons 68 for

illuminating radio controls and/or tape/CD controls or the like. Surface

irregularities such as print patterns or molded in shapes may be provided on

selected surface areas of the panel members within and/or around the push

buttons to cause light to illuminate the buttons.

Figs. 12 through 15 schematically illustrate another form of light

emitting panel assembly 70 in accordance with this invention including two

or more stacked relatively rigid transparent light emitting panel members 71,

72 in a multi-layer instrument panel 73. The outer (i.e. upper) panel member

71, shown in plan view in Fig. 14, provides a structural support for a graphic

overlay 74, shown in plan view in Fig. 13. Pointers 75 are supported

outwardly of the graphic overlay 74 by shafts 76 (see Fig. 12) which extend

through the panel members and are rotatably driven by motor controllers 77

inwardly (i.e. below) of the panel members. The pointers may be illuminated

as by providing prismatic surfaces 78 and/or surface irregularities around

openings 79 in the outer panel member 71 through which the shafts 76

extend for reflecting/refracting light within the outer panel member into the

pointers 75. The pointers 75 may also be made of a light transmitting

material, with prismatic surfaces 80 at one end of the pointers to cause light

received from the outer panel member to be reflected/refracted back through

the pointers and emitted through light emitting surface areas on the pointers.

The inner (i.e. lower) panel member 72, shown in plan view in Fig. 15,

includes different shaped light emitting surface areas 83, 84 and 85 for

emitting light entering the panel member from one or more light sources for

backlighting the graphic overlay 74 mounted on the outer surface of the

outer panel member 71.

18
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Separate or common light sources may be provided for each panel

member 71, 72 as desired. In the embodiment shown in Figs. 12 through

15, common light sources 86 for both panel members 71, 72 extend into

aligned openings 87, 88 in the panel members. Also, separate indicator

5 lights 89 may be mounted at selected positions on a printed circuit 90

inwardly of both panel members 71, 72 for shining light through both panel

members to different indicators 91 on the graphic overlay 74 as

schematically shown in Figs. 12 and 13. Suitable shields/reflectors 92 may

be provided around/between the indicator lights 89 (see Fig. 12) to shield

10 the light and direct it to the appropriate indicators.

Fig. 16 shows another form of light emitting panel assembly 93 in

accordance with this invention including a rigid transparent light emitting

panel member 94 which may act as a structural support for a graphic

overlay/decal 95 used, for example, to designate the various gear shift lever

15 positions for the engine of a vehicle. One or more light sources 9 may be

inserted/

embedded within light transition regions 10 on the panel member to provide

backlighting at selected surface areas 96 along the length of the panel

member corresponding for example to the different gear shift selector

20 positions (viz. P R N D L) or to provide accent lighting or backlighting for a

logo. The panel member 94 shown in Fig. 16 is generally L shaped, with an

angled reflective surface 97 interconnecting the legs 98, 99 of the panel

member for reflecting a portion of the light from the light source 9 on one of

the legs 98 of the panel member around a corner 100 for providing

25 backlighting at one or more selected areas 101 on the other leg 99 of the

panel member.

Instead of being generally L shaped, the panel member 102 can be

curved in one or more planes as schematically shown in Fig. 17. Also, two

such panel members 102, 102' may be provided as shown in Fig. 17 for

30 designating the different gear shift lever positions of a four wheel drive

vehicle. In this particular embodiment, the two panel members are joined

together and a common light source 9 is used to supply light to both panel

19
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members, with reflective surfaces 103, 103' at the corners 104, 104' for

reflecting/refracting a portion of the light around the corners.

Alternatively, the panel member 105 may be substantially straight as

schematically shown in Fig. 18.

A plurality of indicator lights 106 may also be located along an edge

of the panel members in line with the light emitting surface areas 96

corresponding to the respective gear shift lever positions as schematically

shown in Fig. 16 for providing increased light output at these positions.

Also, additional light sources 106' may be placed behind the panel members

for shining light through the light emitting surface areas or other surface

areas of the panel member as shown in phantom lines in Fig. 16.

A filter 107 may be interposed between the panel members and

associated graphic overlay 95 for movement with a gear selector shift lever

108 into overlying relation with any one of the light emitting surface areas 96

on the panel members corresponding to the selected gear shift position as

schematically shown in Fig. 18 to provide a different color or shade of light

output at the selected gear shift position. For example, the filter 107 may be

a red filter that changes the color of the light output at the selected gear shift

position from white to red.

Along both side edges of the panel member are tabs 109 which may

be used for example to heat stake the panel member to a back reflector tray

110 for the panel member as schematically shown in Fig. 19. Also, posts

111 may be provided on the panel members for heat staking the

overlay/label 95 to the panel members and/or heat staking the panel

members to an interior body panel of the vehicle.

Figs. 20 through 22 show other forms of light emitting panel

assemblies 115, 116 and 117 in accordance with this invention including

respective light emitting panel members 118, 119 and 120 mounted on the

flap 121 of a vanity mirror 122 (see Fig. 20), extending around three sides of

a generally rectangular vanity mirror 123 (see Fig. 21), and extending

substantially completely around an elliptical vanity mirror 124 (see Fig. 21).

Such panel members 118, 119 and 120 have a relatively thin, low profile, for

20
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example less than one quarter inch thick, with one or more light sources 9

and light transition regions 10 at one or both ends of the panel members to

produce a uniform diffuse, shadowless light around the vanity mirror. In the

Fig. 20 embodiment, where the panel member 118 is shown mounted on the

vanity mirror flap 121, the panel member is generally straight and extends

substantially the entire length of the mirror in generally parallel relation

thereto, with light sources 9 and associated light transition region 10 at one

end of the panel member. In the Fig. 21 embodiment. the panel member 116

is generally U shaped and is configured to extend substantially the full

length of three sides of the mirror in generally parallelrelation and in close

proximity thereto, whereas in the Fig. 22 embodiment, the panel member 120

is generally elliptical in shape. In both the Figs. 21 and 22 embodiments, the

panel members 119 and 120 have one or more light sources 9 and

associated light transition regions 10 at both ends of the panel members.

Also, reflective surfaces 125 are provided at the corners/curves 126, 127 of

the panel members 119, 120 for reflecting a portion of the light around the

corners/curves.

Although the invention has been shown and described with respect to

certain preferred embodiments, it is obvious that equivalent alterations and

modifications will occur to others skilled in the art upon the reading and

understanding of the specification. The present invention includes all such

equivalent alterations and modifications and is limited only by the scope of

the claims.
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WHAT IS CLAIMED IS:

1. A light emitting assembly for vehicle illumination comprising a

light guide having at least one light input surface, a plurality of closely

spaced light sources along said light input surface for supplying light to said

light guide, a plurality of light extracting deformities on at least one surface

of said light guide, said deformities having shapes for controlling an output

ray angle distribution of emitted light to suit a particular application, and a

transparent substrate overlying at least one surface of said light guide.

2. The assembly of claim 1 wherein said substrate comprises at

least one of a sheet, film, lens and plate.

3. The assembly of claim 1 wherein said substrate is attached to

said light guide.

4. The assembly of claim 1 wherein said substrate is positioned

against said light guide.

5. The assembly of claim 1 wherein said substrate covers said at

least one surface of said light guide.

6. The assembly of claim 1 wherein said deformities are at least

one of depressions and raised surfaces on said one surface of said light

guide.

7. The assembly of claim 1 wherein said deformities vary on said

one surface of said light guide.

8. The assembly of claim 1 wherein at least one of said

deformities is at least one of prismatic, lenticular and other device that

changes the output ray angle distribution.

22

Page 279 of 342



           

            

  

           

      

           

         

 

            

       

            

      

            

   

            

             

     

            

    

          

            

            

               

           

              

              

 

 

Page 280 of 342

10

15

20

"g: a; 13w...“ lL-Al Etna "gt: 3:1,,“ “_,_;' "H "i! u... .;., L n . -,,,. ,. ’m , u m u
 

9. The assembly of claim 1 wherein said light sources are light

emitting diodes.

10. The assembly of claim 1 wherein said light sources are

attached to a printed circuit board.

11. The assembly of claim 1 wherein said light sources are

embedded, potted, bonded or molded into said light guide.

12. The assembly of claim 1 wherein said deformities are on more

than one surface of said light guide.

13. The assembly of claim 1 wherein said deformities are on two

sides of said light guide.

14. The assembly of claim 1 wherein at least some deformities are

on said substrate.

15. The assembly of claim 1 wherein said substrate has at least

one of a prismatic lens, lenticular lens, and other device that changes the

output ray angle distribution.

16. The assembly of claim 1 wherein more than one said substrate

overlies said light guide.

17. A light emitting assembly for vehicle illumination comprising a

light guide having at least one transparent substrate overlying a surface of

said light guide, both said light guide and said substrate having deformities

on at least one surface of each of said light guide and said substrate, said

deformities having shapes for controlling an output ray angle distribution of

emitted light to suit a particular application, the deformities on at least one of

said light guide and said substrate varying in at least one of the following
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characteristics: size, shape, placement, index of refraction, density, angle,

depth, height and type.

18. The assembly of claim 17 wherein the variations in the

deformities are random.

5 19. The assembly of claim 17 wherein said substrate comprises at

least one of a sheet, film, lens and plate.

20. The assembly of claim 17 wherein said substrate has reflective

and refractive surfaces.

21. The assembly of claim 17 wherein said substrate has a

10 coating.

22. The assembly of claim 17 wherein more than one said

substrate overlies said light guide.

23. The assembly of claim 17 wherein at least one surface of at

least one of said substrate and said light guide is prismatic or lenticular.

15 24. A light emitting assembly for vehicle illumination comprising a

light guide, a transparent substrate overlying a surface of said light guide, at

least one of said light guide and said substrate having deformities on at least

one surface, said deformities having shapes for controlling an output ray

angle distribution of emitted light to suit a particular application, at least

20 some of said deformities including prismatic surfaces having angles that

vary.

25. A light emitting assembly for vehicle illumination comprising a

light guide having at least one light input surface, at least one light source

along said light input surface for supplying light to said light guide, a plurality

24
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of light extracting deformities on at least one surface of said light guide, said

deformities having shapes for controlling an output ray angle distribution of

emitted light to suit a particular application, and a transparent substrate

overlying at least one surface of said light guide, said substrate providing at

least one of the following: an exterior portion of a vehicle, protection for the

light guide, at least one of text, an image and color, at least one of a

prismatic lens, lenticular lens and another device that changes the output

ray angle distribution, and improved uniformity of the light output distribution.

26. A light emitting assembly for vehicle illumination comprising a

light guide having at least one light input surface, at least one light source

along said light input surface for supplying light to said light guide, a plurality

of light extracting deformities on at least one surface of said light guide, said

deformities having shapes for controlling an output ray angle distribution of

emitted light to suit a particular application, a transparent substrate overlying

at least one surface of said light guide, at least one of said light guide and

said substrate having at least one of a coating and surface treatment that

changes, wherein the changes in said at least one of the coating and surface

treatment are at least one of the following: density, color, index of refraction,

reflection, opaqueness, translucence, area, depth, shape, size and type.

27. The assembly of claim 26 wherein said at least one of the

coating and surface treatment are at least one of the following: paint, ink,

coating and epoxy.

28. The assembly of claim 26 wherein the coating is selected to

improve at least one of the following: color correction, opaqueness,

diffusion, reflection, translucence and transmission of light.

29. The assembly of claim 26 wherein at least one surface of at

least one of said light guide and said substrate is at least one of prismatic,

lenticular and other device that Changes the output ray angle distribution.
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30. The assembly of claim 26 wherein the coating on at least one

of said light guide and said substrate randomly changes.

31. The assembly of claim 26 wherein the surface treatment of at

, least one of said light guide and said substrate randomly changes.

5 32. The assembly of claim 26 wherein at least one surface of at

least one of said light guide and said substrate varies in shape or geometry.

33. The assembly of claim 32 wherein the shape or geometry of

said one surface randomly varies.

34. A light emitting assembly for vehicle illumination comprising a

10 plurality of relatively rigid light guides in overlying relation to one another,

each of said light guides having at least one light input surface, at least one

light source positioned along said light input surface for supplying light to

said light guides, and a plurality of light extracting deformities on at least one

surface of each of said light guides for controlling an output ray angle

15 distribution of emitted light to suit a particular application, said light guides

being positioned relative to one another such that the light emitted from at

least one of said light guides passes through another of said light guides in a

desired direction or output ray angle distribution.

35. The assembly of claim 34 wherein said light source is common

20 to more than one of said light guides.

36. The assembly of claim 34 wherein a separate light source is

provided for each of said light guides.

37. The assembly of claim 34 wherein said deformities have shape

and are at least one of depressions and raised surfaces on said at least one

25 surface of each of said light guides.
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38. The assembly of claim 34 wherein said deformities vary.

39. The assembly of claim 34 wherein at least one of said

deformities on at least one of said light guides is at least one of prismatic,

lenticular and other device that changes the output ray angle distribution.

40. The assembly of claim 34 wherein at least one of said light

guides has said deformities on more than one surface.

41. The assembly of claim 39 wherein at least one of said light

guides has said deformities on two sides.

42. The assembly of claim 34 wherein said light source is a light

emitting diode.

43. The assembly of claim 34 wherein said light source is attached

to a printed circuit board.

44. The assembly of claim 34 wherein a separate light source is

provided for each of said light guides, said light source for each of said light

guides being embedded, potted, bonded or molded in said light guides.

45. The assembly of claim 34 further comprising a transparent

substrate overlying at least one surface of at least one of said light guides.

46. The assembly of claim 45 wherein said substrate comprises at

least one of a sheet, film, lens and plate.

47. The assembly of claim 45 wherein said substrate is attached to

said one light guide.
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48. The assembly of claim 45 wherein said substrate is positioned

against said one light guide.

49. The assembly of claim 45 wherein said substrate covers said

one surface of said one light guide.

50. The assembly of claim 45 where at least some deformities are

on said substrate.

‘ 51. The assembly of claim 45 wherein said substrate has at least

one of a prismatic lens, lenticular lens, and other device that changes the

output ray angle distribution.

52. The assembly of claim 34 further comprising a plurality of

transparent substrates overlying at least one surface of at least one of said

light guides.
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ABSTRACT OF THE DISCLOSURE

Light emitting panel assemblies include in one form of the invention a

light emitting panel member made of a transparent resiliently deformable

elastomeric material that absorbs impact without breakage for use in

automotive lighting applications of various types. In another form of the

invention, a rigid light emitting panel member may be used with dome

switches for switch area lighting or to backlight control buttons/key pads by

providing holes or openings in the panel member for the control buttons/key

pads. Also, a rigid light emitting panel member may be used as a structural

member, and two or more such light emitting panel members may be stacked

together and used to light an instrument panel or the like. One or more light

sources may be mounted within one or more light transition areas adjacent

one or more light input surfaces of the light emitting panel members. Also

one or more light sources may be positioned adjacent one side of the light

emitting panel members for causing light to shine through the panel

members or through holes in the panel members for performing specified

lighting functions.

D:\share\107\GLOL\P1OGD\APPLICATION.wpd
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LIGHT EMITTING PANEL ASSEMBLIES FOR USE

IN AUTOMOTIVE APPLICATIONS AND THE LIKE

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation of Application Serial No.

10/005,090, filed December 5,2001, which is a continuation of Application

Serial No. 09/703,088, filed October 31, 2000, now US. Patent No.

6,367,940, dated April 9, 2002, which is a continuation of Application Serial

No. 09/167,949, filed October 7, 1998, now US. Patent No. 6,158,867,

dated December 12, 2000, which is a division of Application Serial No.

08/585,062, filed January 16, 1996, now US. Patent No. 5,895,115, dated

April 20, 1999.

FIELD OF THE INVENTION

This invention relates generally as indicated to light emitting panel

assemblies especially for automotive applications.

BACKGROUND OF THE INVENTION

Light emitting panel assemblies are generally known. The present

invention relates to certain improvements in light emitting panel assemblies

especially for automotive applications. Also, this invention is concerned with

passing/shining light directly through a light emitting panel member or

through holes in the panel member for performing specified lighting

functions, for example, providing brake or turn signal lights and/or turning or

backup illumination for a vehicle.

SUMMARY OF THE INVENTION

In accordance with one aspect of the invention, the light emitting

panel assemblies of the present invention may include a light emitting panel

member made out of a suitable transparent resiliently deformable

elastomeric material that absorbs impact without breakage. Such panel

members are especially suitable for use both in interior automotive lighting
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applications to reduce the possibility of serious injury to a driver or

passenger of a vehicle when thrown into contact with the panel member

during a traffic accident, and in exterior automotive lighting applications to

help eliminate damage to the panel member if impacted during a traffic

accident.

Examples where such a resiliently deformable light emitting panel

member may be effectively used in interior automotive lighting applications

to reduce injury during accidents are steering wheel and dash lighting

applications for lighting controls, switches, instrument panels, headliner

lighting, logos and/or accent lighting.

In steering wheel applications, a resiliently deformable light emitting

panel member may be mounted in the hub portion of the steering wheel

outwardly of an air bag for lighting controls and/or switches or logos on the

steering wheel hub and for accent lighting.

When used on a dash or other flush mount applications such as

instrument panels and headliner lighting, a resiliently deformable panel

member will absorb impact/shock, and may be contoured to match the shape

of the dash or other surface.

Examples where such a resiliently deformable panel member may be

effectively used in exterior automotive lighting applications to reduce or

eliminate damage to the panel member during accidents are running or

accent lights in the bumper or other exterior body portions of a vehicle. The

light emitting panel member may also be incorporated into a trunk lid of a

vehicle to provide running lights and/or license plate or logo illumination in

the trunk lid. In applications where the trunk lid is recessed, the panel

member may be rigid. However, if the trunk lid is substantially flush with the

body exterior, the panel member is desirably resiliently deformable to

withstand impacts during accidents without breakage of the panel member.

In accordance with another aspect of the invention, one or more light

sources may be mounted within one or more light transition areas or regions

adjacent one or more light input surfaces of a light emitting panel member.
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In accordance with another aspect of the invention, one or more light

sources may be positioned adjacent one side of the panel member for

causing light to shine through the panel member or through holes in the

panel member for performing specified lighting functions, for example,

providing brake or turn signal lights and/or turning or backup illumination for

a vehicle.

In accordance with another aspect of the invention, one or more light

sources may be selectively positioned along an edge or side of the panel

member for increasing the light output from selected light output

areas/regions on one or both sides of the panel member.

In accordance with another aspect of the invention, a resiliently

deformable light emitting panel member may be used to backlight a liquid

crystal display (LCD) and/or multiple control switches or key pads of a radio

or other electrical device. Such a panel member upon being engaged by a

control button/key pad will be deformed into electrical contact with a switch

or other circuitry such as a printedcircuit inwardly of the panel member for

performing a selected switching function.

In accordance with another aspect of the invention, a rigid light

emitting panel member may be used to backlight an LCD and/or multiple

control buttons/key pads of a radio or other electrical device by providing

holes or openings through the panel member for movement of a portion of

the control buttons/key pads into and out of electrical contact with a printed

circuit inwardly of the panel member. Surface irregularities such as print

patterns or molded in shapes may be provided on the panel surfaces around

the holes/openings to flood the areas around the buttons/key pads with light.

In accordance with another aspect of the invention, a rigid light

emitting panel member may be used with dome and other such Switches for

switch area lighting. One or more such rigid light emitting panel members

each with its own separate light source and transition region may support a

series of push buttons that float on the panel members to permit the push

buttons to be moved into contact with the dome switches.
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In accordance with another aspect of the invention, two or more

stacked light emitting panel members may be used to light an instrument

panel or the like. One of the panel members may be used to provide general

backlighting for graphic displays on the instrument panel, whereas an other

panel member may be used to light dial pointers or other elements on the

instrument panel. Common or separate light sources may be used to supply

light to input surfaces of two or more panel members. Also, separate

indicator lights may be provided behind the panel members for providing

through illumination to indicators on the graphic displays of the instrument

panel

in accordance with another aspect of the invention, a rigid light

emitting panel member may be used as a structural member for graphic

overlays or decals, to provide for example lighting for designating the gear

shift lever positions of a vehicle. One or more light sources may be

inserted/embedded within light transition regions at one or more locations

along the length of the panel member to direct light into input surfaces of the

panel member. Indicator lights may be provided adjacent an edge or side of

the panel member in line with each indicator position for providing increased

light output at the selected position. Also, a movable color filter may be

provided between the panel member and label to provide a different colored

light output at any selected gear shift position. For example, a movable red

filter may be used to change the color of the light output at the selected gear

shift lever position from white to red.

In accordance with another aspect of the invention, the light emitting

panel member may have a secondary reflective/refractive surface for

reflecting/refracting a portion of the light entering an input surface of the

panel member around a corner of the panel member.

To the accomplishment of the foregoing and related ends, the

invention, then, comprises the features hereinafter fully described and

particularly pointed out in the claims, the following description and the

annexed drawings setting forth in detail certain illustrative embodiments of
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the invention, these being indicative, however, of but several of the various

ways in which the principles of the invention may be employed.

BRIEF DESCRIPTION OF THE DRAWINGS

In the annexed drawings:

Fig. 1 is a schematic top plan view of a steering wheel of a vehicle

incorporating one form of light emitting panel assembly in accordance with

this invention in the hub portion of the steering wheel;

Fig. 2 is a fragmentary transverse section through the panel assembly

within the hub portion of Fig. 1 taken on the plane of the line 2-2 thereof;

Fig. 2A is an enlarged plan view of a portion of a light output surface

area of a panel assembly schematically showing a pattern of light extracting

deformities on the light output surface area;

Fig. 3 is a schematic end view of a rear portion of a vehicle

incorporating other forms of light emitting panel assemblies in accordance

with this invention;

Fig. 4 is a fragmentary transverse section through the vehicle end

portion and panel assemblies of Fig. 3 taken on the plane of the line 4-4

thereof;

Fig. 5 is a schematic plan view of a radio or other electronic device

incorporating another form of light emitting panel assembly in accordance

with this invention;

Fig. 6 is a transverse section through the assembly of Fig. 5 taken on

the plane of the line‘6‘-6 thereof;

Fig. 7 is a schematic fragmentary section through a portion of a

control panel incorporating another form of light emitting panel assembly in

accordance with this invention;

Fig. 7A is a fragmentary top plan view of a portion of the light emitting

panel member of Fig. 7 showing light extracting deformities on light emitting

surfaces of the panel member around a hole or opening in the panel member

in alignment with a control button/key pad;
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Fig. 8 is a schematic fragmentary section through a contoured surface

such as the dash of a vehicle showing other forms of light emitting panel

assemblies in accordance with this invention interposed between a printed

circuit and a series of key pads either molded into the contoured surface or

extending through openings therein;

Fig. 9 is a schematic side elevation view of another form of light

emitting panel assembly in accordance with this invention used for

supporting and illuminating a series of floating push buttons above a series

of dome switches;

Fig. 10 is a transverse section through the assembly of Fig. 9 taken

on the plane of the line 10-10 thereof;

Fig. 11 is a top plan view of another form of light emitting panel

assembly in accordance with this invention which is also used to support and

illuminate a series of floating push buttons;

Fig. 12 is a schematic vertical section through an instrument panel

incorporating other forms of light emitting panel assemblies in accordance

with this invention;

Fig. 13 is a top plan view of a graphic overlay for the instrument panel

of Fig. 12 as seen from the plane of the line 13-13 thereof;

Fig. 14 is a top plan view of one light emitting panel assembly in

accordance with this invention incorporated in the instrument panel of Fig.

12 as seen from the plane of the line 14-14 thereof;

Fig. 15 is atop plan view of another form of light emitting panel

assembly in accordance with this invention incorporated in the instrument

panel of Fig. 12 as seen from the plane of the line 15-15 thereof;

Figs. 16 through 18 are schematic plan views showing other forms of

light emitting panel assemblies in accordance with this invention which

provide a structural support for graphic overlays/decals used for example to

designate the various gear shift lever positions of an engine;

Fig. 19 is a fragmentary transverse section through one such light

emitting panel member used as a structural support; and
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Figs. 20 through 22 are schematic illustrations showing light emitting

panel assembliesin accordance with this invention used to provide lighting

for vanity mirrors and the like.

W

Referring now in detail to the drawings, and initially to Figs. 1 and 2,

there is schematically shown one form of light emitting panel assembly 1 in

accordance with this invention mounted in the hub portion 2 of a steering

wheel 3 of a vehicle outwardly of an air bag 4 to provide backlighting for

control switches/buttons 5, the horn, logos, or other accent lighting on the

steering wheel.

The light emitting panel assembly 1 includes a transparent light

emitting panel member 8 having one or more light sources 9 mounted within

one or more light transition areas or regions 10 at one or both ends of the

panel member mounted within the air bag/steering wheel covering 11

outwardly of the air bag 4. In Figs. 1 and 2, two such light transition areas or

regions 10 and light sources 9 are shown at one end of one or two panel

members 8 for selectively lighting one or two rows of control buttons 5. The

light that enters the transparent light emitting panel members 8 from the light

transition region(s) 10 may be emitted along the entire length of the panel

members or from one or more light output surface areas along their length

as desired to produce a desired light output distribution to fit a particular

application.

The light sources 9 may be mechanically held in any suitable manner

in slots, cavities or openings machined, molded or otherwise formed in the

light transition regions of the panel assemblies. However, the light sources

may be embedded, potted or bonded in the light transition regions in order to

eliminate any air gaps or air interface surfaces between the light sources

and surrounding light transition regions, thereby reducing light loss and

increasing the light output emitted by the light emitting panels. Bonding may

be accomplished using a suitable embedding, potting or bonding material or

by a variety of methods that do not incorporate extra material, for example,

7
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thermal bonding, heat staking, ultrasonic or plastic welding or the like. Other

methods of bonding include insert molding and'casting around the light
sources.

The light sources may be of any suitable type including, for example,

any of the types disclosed in US. Patent Nos. 4,897,771 and 5,005,108,

assigned to the same assignee as the present application, the entire

disclosures of which are incorporated herein by reference. In particular, the

light sources may be non-

linear such as an arc lamp, an incandescent bulb which also may be

colored, filtered or painted, a lens and bulb, a halogen lamp, a light emitting

diode (LED), a chip from an LED, a neon bulb, a fiber optic light pipe

transmitting light from a remote light source, a laser or laser diode, or linear

such as a line light or fluorescent tube, or any other suitable light source.

Also, the light sources may be a multiple colored LED, or a combination of

multiple colored radiation sources in order to provide a desired colored or

white light output distribution. For example, a plurality of colored lights such

as LEDs of different colors (red, blue, green) or a single LED with multiple

colored chips may be employed to create white light or any other color or

shade light output distribution by varying the intensities of each individual

colored light. A label/overlay with different color light emitting regions can

be used in conjunction with a panel assembly having a plurality of colored

light sources for specific indication based on color or the frequency of light

emitted by the different light emitting regions.

*A pattern of light extracting deformities or disruptions 12 (see fig. 2A)

may be provided on one or both sides 13, 14 of the panel members along

the entire length thereof or at one or more selected areas of the panel

members as desired. The terms deformities or disruptions are used

interchangeably herein to mean any change in the shape or geometry of the

panel surface and/or coating or surface treatment that causes a portion of

the light to be emitted. A pattern of light extracting deformities may include a

variable pattern which breaks up the light rays such that the internal angle of

reflection of a portion of the light rays will be great enough to cause the light

8
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rays either to be emitted out of the panel members through the side or sides

on which the light extraction deformities are provided or reflected back

through the panel members and emitted out the other side.

Such deformities or disruptions can be produced in a variety of

manners, for example, by providing a painted pattern, an etched pattern, a

machined pattern, a printed pattern, a painted pattern, a hot stamped

pattern, or a molded pattern or the like at selected light output areas on the

surfaces of the panel members. An ink or adhesive pattern or printed

pattern may be applied for example by pad printing, silk screening, ink jet,

photolithography, heat transfer film process or the like. The deformities may

also be printed on a sheet or film which is used to apply the deformities to

the sides of the panel members. This sheet or film may become a

permanent part of the light panel assemblies for example by attaching or

othenNise positioning the sheet or film against one or both sides of the panel

members in order to produce a desired effect.

By varying the density, opaqueness or translucence, shape, depth,

color, area, index of refraction, or type of deformities on an area or areas of

the panel members, the light output of the panel members can be controlled.

The deformities or disruptions may be used to control the percent of light

emitted from any surface area of the panel members. For example, less

and/or smaller size deformities may be placed on panel surface areas where

less light output is wanted. Conversely, a greater percentage of and/or

larger deformities may be placed on surface areas of the panels where

greater light output— is desired.-

Varying the percentages and/or size of deformities in different surface

areas of the panels is necessary in order to provide a uniform light output

distribution. For example, the amount of light traveling through the panels

will ordinarily be greater in areas closer to the light source than in other

areas further removed from the light source. A pattern of light extracting

deformities may be used to adjust for the light variances within the panel

members, for example, by providing a denser concentration of light

extracting deformities with increased distance from the light source thereby

9
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resulting in a more uniform light output distribution from the light emitting

panels.

The deformities may also be used to control the output ray angle

distribution of the emitted light to suit a particular application. For example,

5 if the panel assemblies are used to provide a liquid crystal display backlight,

the light output will be more efficient if the deformities cause the light rays to

be emitted from the panels at predetermined ray angles such that they will

pass through the liquid crystal display with low loss.

Additionally, the pattern of light extracting deformities may be used to

10 adjust for light output variances attributed to light extractions of the panel

members. The pattern of light extracting deformities may be printed on the

light output surface areas utilizing a wide spectrum of paints, inks, coatings,

epoxies, adhesives, or the like, ranging from glossy to opaque or both, and

may employ half-tone separation techniques to vary the deformity coverage.

15 If an adhesive is used to provide a pattern of light extracting deformities, the

adhesive may also be used to secure a back reflector to the panel member.

Moreover, the pattern of light extracting deformities may be multiple layers or

vary in index of refraction.

Print patterns of light extracting deformities may vary in shapes such

20 as dots, squares, diamonds, ellipses, stars, random shapes, and the like,

and are desirably .006 square inch per deformity/element or less. Also,_ print

patterns that are 60 lines per inch or finer are desirably employed, thus

making the deformities or shapes in the print patterns nearly invisible to the

human eye in a particular application thereby eliminating the detection of

25 gradient or banding lines that are common to light extracting patterns

utilizing larger elements. Additionally, the deformities may vary in shape

and/or size along the length and/or width of the panel members. Also, a

random placement pattern of the deformities may be utilized throughout the

length and/or width of the panel members. The deformities may have

30 shapes or a pattern with no specific angles to reduce moire or other

interference effects. Examples of methods to create these random patterns

are printing a pattern of shapes using stochastic print pattern techniques,

10
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frequency modulated half tone patterns, or random dot half tones.

Moreover, the deformities may be colored in order to effect color correction

in the panel members. The color of the deformities may also vary

throughout the panel members, for example to provide different colors for the

same or different light output surface areas.

In addition to or in lieu of these light extracting deformities, other light

extracting deformities including prismatic surfaces, depressions or raised

surfaces of various shapes using more complex shapes in a mold pattern

may be molded, etched, stamped, thermoformed, hot stamped or the like into

or on one or more surface areas of the panel members. The prismatic

surfaces, depressions or raised surfaces will cause a portion of the light rays

contacted thereby to be emitted from the panel members. Also, the angles

of the prisms, depressions or other surfaces may be varied to direct the light

in different directions to produce a desired light output distribution or effect.

Moreover, the reflective or refractive surfaces may have shapes or a pattern

with no specific angles to reduce moire or other interference effects.

A back reflector or reflective coating (including trans reflectors) 15

(see Fig. 2) may be applied to a bottom side of the panel members using a

suitable adhesive or other method in order to improve light output efficiency

of the panel assemblies by reflecting the light emitted from that side back

through the panel members for emission through the opposite side. If

adhesive is used to adhere the back reflector to the panel members, the

adhesive is desirably applied only along the side edges of the panel

members so that there is a slight air gap between the back reflector and

panel members except where there is adhesive, since the adhesive changes

the internal critical angle of the light in a less controllable manner than the

air gap between the panel surface and back reflector.

Additionally, a pattern of light extracting deformities may be provided

on one or both sides of the panel members in order to change the path of the

light so that the internal critical angle is exceeded and a portion of the light is

emitted from one or both sides of the panel members. Where the

deformities are created by a print pattern, the back reflector can be the same

11
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color as the print pattern so that print pattern is not visible through the back

reflector. Moreover, a transparent film, sheet or plate may be attached or

positioned against the side or sides of the panel members from which light is

emitted using a suitable adhesive or other method in order to produce a

desired effect.

The transparent film may be used to further improve the uniformity of

the light output distribution or change the output ray angle distribution. For

example, the film may be a colored film, a diffuser, or a label or display, a

portion of which may be a transparent overlay that may be colored and/or

have text or an image thereon. Also the film may be a prismatic or lenticular

lens or other device that Changes the output ray angle distribution.

In Fig. 1 the light transition regions or areas 10 are shown as an

integral extension of one end of the light emitting panel members 8 and as

having curved edges 16 to more efficiently reflect and/or refract and focus

the light emitted from the light sources that impinges on the curved edges 16

back through the light transition regions at an acceptable angle for entering

the light input surface of the light emitting panel members. Also, a suitable

reflective material or coating 17 may be provided on any portions of the

edges of the light transition regions of the panel members on which any

portion of the light impinges for maximizing the amount of light or otherwise

changing the light that is reflected back through the light transition regions

and into the light emitting panel members.

A suitable pattern of light extracting deformities or disruptions 12 may

be provided on selected areas on one or both sides of the panel members 8

corresponding to the location of the control buttons 5 on the air bag covering

11 above the panel members. In the example shown, the pattern of light

extracting deformities or depressions is provided on the bottom side 14 of

the panel member 3 (i.e., the side facing away from the control buttons), and

a reflective film or coating 15 is provided on that side to reflect the light

emitted from that side back through the panel members.

Preferably the light emitting panel members 8 are made of a

transparent resiliently deformable material such as a thermoplastic

12
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elastomer or silicone rubber which allows areas of the panel members in line

with the control buttons to be flexed into engagement with a printed circuit 19

located beneath the panel members when the respective control buttons are

depressed to complete an associated control circuit. Also if the air bag 4

should ever be deployed or if the driver's head should be forced into

engagement with the hub portion 2 of the steering wheel 3 during a traffic

accident, the resiliently deformable panel members 8 will absorb shock, thus

greatly reducing the possibility of serious injury to the driver because of such

contact.

The printed circuit 19 may be made of a suitable thermoplastic

elastomer, silicone rubber or flexible film or laminated circuit or membrane or

dome switch to absorb shock, thus further reducing the possibility of serious

injury to the driver should the driver's head impact against the hub portion of

the steering wheel or should the steering wheel air bag be deployed and

force the panel members and circuit outwardly into contact with the driver.

Light emitting panel assemblies similar to that shown in Figs. 1 and 2

may also be advantageously employed in other automotive applications as

well such as the dash, instrument panel, headliner, and exterior lighting.

Figs. 3 and 4 show several automotive exterior lighting applications

including one in which a light emitting panel assembly 21 is mounted in a

back end or bumper 22 of a vehicle 23 to provide running lights in the back

end/bumper, another in which light emitting panel assemblies 24 are

mounted in body panels 25 along the rear, front and/or sides of a vehicle to

provide running lights or accent lights or to light a logo, step, running board,

or other surface area of a vehicle; and still another in which a light emitting

panel assembly 26 is mounted in a vehicle trunk lid 27 for providing a

running light or illumination for a logo, accent light or license plate mounted

on the trunk lid. In each case the respective light emitting panel members

28, 29 and 30 are shaped to fit the particular application and may be made

of a transparent resiliently deformable material such as a thermoplastic

elastomer or silicone rubber that will flex upon impact during minor traffic

accidents without breakage.

13
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The number and location of light sources 9 and associated light

transition regions 10 for a given light emitting panel member may vary for a

given application depending on the overall size and shape of each panel

member and desired amount of light output therefrom. For example, the

back end/bumper running light application shown in Figs. 3 and 4 may only

require one light source 9 and associated light transition region 10 at each

end of the panel member 28, whereas the body panel and trunk lid running

light applications shown in Figs. 3 and 4 may require a plurality of closely

spaced light sources 9 and associated light transition regions 10 along one

or more light input surfaces of the panel members. Figs. 3 and 4 show

several such light sources and associated light transition regions along the

back edges of the panel members 29 used to provide running taillights for a

vehicle and along a top edge of the panel member 30 used to provide

illumination on a trunk lid. Mounting all of the light sources for the tail

running lights along the back edges of the panel members 29 (i.e., the edges

closest to the trunk lid) minimizes the risk that the light sources themselves

will be damaged in the event the tail running lights are impacted during

minor traffic accidents and the like. These panel members may have a

relatively thin, low profile, for example, less than one quarter inch thick, so

as not to take up much space. Also, these panel members 29 may form the

exterior surface of the body panel 25 as shown at the left hand side of Fig. 4

or a lens or film 34 may cover the panel members as shown at the right hand

side of Fig. 4.

In the usual case the light sources are embedded, potted or bonded

in the light transition regions of the panels as previously described.

However, Fig. 3 shows the light source 9 at the left end of panel member 28

mechanically held in place by a holder 63 received in a slot in an edge of the

panel member. Also a fiber optic light pipe 64 is shown at the right end of

the panel member 28 of Fig. 3 for transmitting light to the panel member from

a remote light source 65 located for example in the trunk or other remote

location in the vehicle.

M
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An additional array of light sources 31 such as LEDs or incandescent

or halogen lamps (with or without reflectors) may also be strategically

mounted inwardly (i.e., behind) the inner surface of the light emitting panel

members 29 and/or 30 to cause a more intense light to shine through the

panel members and a trans reflector 32 if provided on the panel members or

through one or more clear areas or holes 33 through the panel members

where no print pattern, back reflector or trans reflector is provided on the

panel members as also schematically shown in Figs. 3 and 4 for specific

applications, for example, to provide brake or turn signal lights, turning or

backup illumination, etc. By locating the light sources 9 for illuminating the

panel members 29 themselves adjacent one or more ends of the panel

members, they will not interfere with or obstruct the visibility of the array of

light sources 31 shining through the panel members.

In automotive applications such as a trunk lid 27 where the light

emitting panel assembly 26 may be sufficiently recessed such that the light

emitting panel member 30 will typically not be impacted during minor traffic

accidents, the panel member could be made of a rigid transparent material

such as polycarbonate or acrylic plastic instead of a resiliently deformable

material if desired.

Figs. 5 and 6 schematically show another form of light emitting panel

assembly 35 in accordance with this invention including a resiliently

deformable transparent light emitting panel member 36 mounted behind an

LCD 37 and/or multiple control buttons 38 of a radio or other device for

illumination of the LCD and control buttons either by causing light to be

uniformly emitted from the entire surface of the panel member or from

specific surface areas of the panel member in the regions of the LCD and

control buttons as desired. Any number of light sources 9 and associated

light transition regions 10 may be provided for the panel member 36 as

desired. Also, the panel member 36 is desirably made of a resiliently

deformable elastomeric material so that when the control buttons 38, which

may either be membrane switches or elastomeric key pads that are molded

or embossed, are depressed into engagement with the panel member, the

15
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engaged areas of the panel member will flex into engagement with

associated dome switches 39' or other circuitry on a printed circuit 39

beneath the panel member to effect the selected switching function.

Alternatively, a light emitting panel member 40 in accordance with this

invention may be made of a relatively rigid transparent material such as

polycarbonate or acrylic plastic, with through holes 41 in the panel member

in alignment with membrane switches or elastomeric key pads 42 or other

such control buttons (see Fig. 7) to permit contact portions 43 on the control

buttons to engage appropriate circuitry on a printed circuit 44 inwardly of the

panel member when the control buttons are depressed. Alternatively, the

control buttons 42 may be used to activate dome switches (one such dome

switch 57 being shown toward the right end of Fig. 7), in which event the

contact portions 43 may be eliminated.

The holes 41 may be of various shapes or have angled or textured

walls 45 (the wall 45 of the right most hole 41 of Fig. 7 being shown angled)

to cause a portion of the light to be emitted toward the control buttons.

In this particular embodiment, light entering the panel member from

the light source 9 and associated light transition region 10 will be emitted

from the walls 45 of the holes 41 in the panel member to backlight the

switches/pads. Also, surface irregularities 46 such as print patterns may be

provided around the holes 41 in the panel member as schematically shown

in Fig. 7A to cause light to be emitted around the control buttons to flood the

area around the control buttons with light. Surface irregularities 46 such as

print patterns or'molded in shapes may also be provided on other surface

areas of the panel member 36, for example, behind the LCD 37 and control

buttons 38 for backlighting purposes, etc.

Fig. 8 schematically shows a flush mount application for a light

emitting panel assembly 47 in accordance with this invention in which a

resiliently deformable elastomeric transparent light emitting panel member

48 is mounted behind a contoured surface such as the dash 49 of a vehicle

on which control switches 50 or a logo or the like are mounted. The

switches 50 include transparent or translucent key pads 51 or 51' that may

16
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be molded into the contoured surface as shown in the center portion of Fig.

8 or molded onto the panel member 48 and extend through openings 49' in

the contoured surface as shown to the left and right of center in Fig. 8. Also,

the key pads 51, 51' are desirably made of an elastomeric or other flexible

material, which together with the panel member 48, provide a soft assembly

that absorbs impact to minimize injury to a person thrown against the dash

during a traffic accident or the like. Also making the panel member 48 out of

a resiliently deformable elastomeric material permits selected areas of the

panel member to be pressed into contact/engagement with a printed circuit

52 therebeneath when the key pads are depressed. The printed circuit and

panel member may include appropriate circuitry 53, 54 such as conducting

ink printed on adjacent surfaces to complete an appropriate circuit when

brought into contact with each other. Alternatively dome switches 57 may be

provided for engagement by the key pads (one such dome switch being

shown toward the right end of Fig. 8) thus eliminating the need for the

circuitry 53, 54. Also, the printed circuit 52 may be made of a suitable

resiliently deformable elastomeric material or flexible film for contouring and

to help in providing a soft assembly to absorb impact during a traffic accident

or the like.

Figs. 9 and 10 schematically illustrate another form of light emitting

panel assembly 56 in accordance with this invention for use with dome

switches 57 for switch array lighting, keyless entry, radio and/or tape/CD

controls or other such applications. In this particular embodiment, a

' relatively rigid transparent light emitting panel member 58 extends through

transverse openings or slots 59 (see Fig. 10) in an array of push buttons 60

in line with the dome switches 57. The ends or other sections of the panel

member are supported by a rigid tray 61 containing or in close proximity to a

printed circuit 62 on which the dome switches may be mounted. The height

of the slots 59 through the push buttons 60 is greater than the thickness of

the panel member 58 whereby the push buttons will float on the panel

member, thus allowing the push buttons to be pressed into contact with the

17
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respective dome switches on the printed circuit to activate appropriate

circuitry.

Figs. 9 and 10 show a single panel member 58 with associated light

sources 9 and light transition regions 10 at one or both ends thereof for

illuminating single indicator buttons 60, whereas Fig. 11 shows two light

emitting panel members 66, 67 with separate light sources 9 and associated

light transition regions 10 for illuminating dual indicator buttons 68 for

illuminating radio controls and/or tape/CD controls or the like. Surface

irregularities such as print patterns or molded in shapes may be provided on

selected surface areas of the panel members within and/or around the push

buttons to cause light to illuminate the buttons. 1

Figs. 12 through 15 schematically illustrate another form of light

emitting panel assembly 70 in accordance with this invention including two

or more stacked relatively rigid transparent light emitting panel members 71,

72 in a multi-layer instrument panel 73. The outer (i.e. upper) panel member

71, shown in plan view in Fig. 14, provides a structural support for a graphic

overlay 74, shown in plan view in Fig. 13. Pointers 75 are supported

outwardly of the graphic overlay 74 by shafts 76 (see Fig. 12) which extend

through the panel members and are rotatably driven by motor controllers 77

inwardly (i.e. below) of the panel members. The pointers may be illuminated

as by providing prismatic surfaces 78 and/or surface irregularities around

openings 79 in the outer panel member 71 through which the shafts 76

extend for reflecting/refracting light within the outer panel member into the

pointers 75. * The pointers 75 may also be made of a light transmitting

material, with prismatic surfaces 80 at one end of the pointers to cause light

received from the outer panel member to be reflected/refracted back through

the pointers and emitted through light emitting surface areas on the pointers.

The inner (i.e. lower) panel member 72, shown in plan view in Fig. 15.

includes different shaped light emitting surface areas 83, 84 and 85 for

emitting light entering the panel member from one or more light sources for

backlighting the graphic overlay 74 mounted on the outer surface of the

outer panel member 71.

18
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Separate or common light sources may be provided for each panel

member 71, 72 as desired. In the embodiment shown in Figs. 12 through

15, common light sources 86 for both panel members 71, 72 extend into

aligned openings 87, 88 in the panel members. Also, separate indicator

lights 89 may be mounted at selected positions on a printed circuit 90

inwardly of both panel members 71, 72 for shining light through both panel

members to different indicators 91 on the graphic overlay 74 as

schematically shown in Figs. 12 and 13. Suitable shields/reflectors 92 may

be provided around/between the indicator lights 89 (see Fig. 12) to shield

the light and direct it to the appropriate indicators.

Fig. 16 shows anOther form of light emitting panel assembly 93 in

accordance with this invention including a rigid transparent‘light emitting

panel member 94 which may act as a structural support for a graphic

overlay/decal 95 used, for example, to designate the various gear shift lever

positions for the engine of a vehicle. One or more light sources 9 may be

inserted/

embedded within light transition regions 10 on the panel member to provide

backlighting at selected surface areas 96 along the length of the panel

member corresponding for example to the different gear shift selector

positions (viz. P R N D L) or to provide accent lighting or backlighting for a

logo. The panel member 94 shown in Fig. 16 is generally L shaped, with an

angled reflective surface 97 interconnecting the legs 98, 99 of the panel

member for reflecting a portion of the light from the light source 9 on one of

the legs 98 of the panel member around a corner 100 for providing

backlighting at one or more selected areas 101 on the other leg 99 of the

panel member.

Instead of being generally L shaped, the panel member 102 can be

curved in one or more planes as schematically shown in Fig. 17. Also, two

such panel members 102, 102' may be provided as shown in Fig. 17 for

designating the different gear shift lever positions of a four wheel drive

vehicle. In this particular embodiment, the two panel members are joined

together and a common light source 9 is used to supply light to both panel

19
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members, with reflective surfaces 103, 103' at the corners 104, 104' for

reflecting/refracting a portion of the light around the corners.

Alternatively, the panel member 105 may be substantially straight as.

schematically shown in Fig. 18.

A plurality of indicator lights 106 may also be located along an edge

of the panel members in line with the light emitting surface areas 96

corresponding to the respective gear shift lever positions as schematically

shown in Fig. 16 for providing increased light output at these positions.

Also, additional light sources 106' may be placed behind the panel members

for shining light through the light emitting surface areas or other surface

areas of the panel member as shown in phantom lines in Fig. 16.

A filter 107 may be interposed between the panel members and

associated graphic overlay 95 for movement with a gear selector shift lever

108 into overlying relation with any one of the light emitting surface areas 96

on the panel members corresponding to the selected gear shift position as

schematically shown in Fig. 18 to provide a different color or shade of light

output at the selected gear shift position. For example, the filter 107 may be

a red filter that changes the color of the light output at the selected gear shift

position from white to red.

Along both side edges of the panel member are tabs 109 which may

be used for example to heat stake the panel member to a back reflector tray

110 for the panel member as schematically shown in Fig. 19. Also, posts

111 may be provided on the panel members for heat staking the

overlay/label 95 to the panel members and/or heat staking the panel

members to an interior body panel of the vehicle.

Figs. 20 through 22 show other forms of light emitting panel

assemblies 115, 116 and 117 in accordance with this invention including

respective light emitting panel members 118, 119 and 120 mounted on the

flap 121 of a vanity mirror 122 (see Fig. 20), extending around three sides of

a generally rectangular vanity mirror 123 (see Fig. 21), and extending

substantially completely around an elliptical vanity mirror 124 (see Fig. 21).

Such panel members 118, 119 and 120 have a relatively thin, low profile, for

20
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example less than one quarter inch thick, with one or more light sources 9

and light transition regions 10 at one or both ends of the panel members to

produce a uniform diffuse, shadowless light around the vanity mirror. In the

Fig. 20 embodiment, where the panel member 118 is shown mounted on the

vanity mirror flap 121, the panel member is generally straight and extends

substantially the entire length of the mirror in generally parallel relation

thereto, with light sources 9 and associated light transition region 10 at one

end of the panel member. In the Fig. 21 embodiment, the panel member 116

is generally U shaped and is configured to extend substantially the full

length of three sides of the mirror in generally parallel.relation and in close

proximity thereto, whereas in the Fig. 22 embodiment, the panel member 120

is generally elliptical in shape. In both the Figs. 21 and 22 embodiments, the

panel members 119 and 120 have one or more light sources 9 and

associated light transition regions 10 at both ends of the panel members.

Also, reflective surfaces 125 are provided at the corners/curves 126, 127 of

the panel members 119, 120 for reflecting a portion of the light around the

corners/curves.

Although the invention has been shown and described with respect to

certain preferred embodiments, it is obvious that equivalent alterations and

modifications will occur to others skilled in the art upon the reading and

understanding of the specification. The present invention includes all such

equivalent alterations and modifications and is limited only by the scope of

the claims.
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WHAT IS CLAIMED IS:

1. A light emitting assembly for vehicle illumination comprising a

light guide having at least one light input surface, a plurality of closely

spaced light sources along said light input surface for supplying light to said

light guide, a plurality of light extracting deformities on at least one surfaceW_____.

of said light guide, said deformities having shapes for controlling an output

ray angle distribution of emitted light to suit a particular application, and a

transparent substrate overlying at least one surface of said light guide.

2. The assembly of claim 1 wherein said substrate comprises at

least one of a sheet, film, lens and plate.

3. The assembly of claim 1 wherein said substrate is attached to

said light guide.

4. The assembly of claim 1 wherein said substrate is positioned

against said light guide.

5. The assembly of claim 1 wherein said substrate covers said at

least one surface of said light guide. R

6. The assembly of claim 1wherein said deformities are at least

one of depressions and raised surfaces on said one surface of said light

guide.

7. The assembly of claim 1 wherein said deformities vary on said

one surface of said light guide.

8. - The assembly of claim 1 wherein at least one of said

deformities is at least one of prismatic, lenticular and other device that1

changes the output ray angle distribution.

22
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9. The assembly of claim 1 wherein said light sources are light

emitting diodes.

10. The assembly of claim 1 wherein said light sources are

attached to a printed circuit board.

11. The assembly of claim 1 wherein said light sources are

embedded, potted, bonded or molded into said light guide.

12. The assembly of claim 1 wherein said deformities are on more

than one surface of said light guide.

13. The assembly of claim 1 wherein said deformities are on two

sides of said light guide.

14. The assembly of claim 1 wherein at least some deformities are

on said substrate.

15. The assembly of claim 1 wherein said substrate has at least

one of a prismatic lens, lenticular lens, and other device that changes the

output ray angle distribution.

16. The assembly of claim 1 wherein more than one said substrate

overlies said light guide.

17. A light emitting assembly for vehicle illumination comprising a

light guide having at least one transparent substrate overlying a surface of

said light guide, both said light guide and said substrate having deformities

on at least one surface of each of said light guide and said substrate, said

deformities having shapes for controlling an output ray angle distribution of

emitted light to suit a particular application, the deformities on at least one of

said light guide and said substrate varying in at least one of the following
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characteristics: size, shape, placement, index of refraction, density, angle,

depth, height and type.

18. The assembly of claim 17 wherein the variations in the

deformities are random.

19. The assembly of claim 17 wherein said substrate comprises at

least one of a sheet, film, lens and plate. '

20. The assembly of claim 17 wherein said substrate has reflective

and refractive surfaces.

21. The assembly of claim 17 wherein said substrate has a

coating.

22. The assembly of claim 17 wherein more than one said

substrate overlies said light guide.

23. The assembly of claim 17 wherein at least one surface of at

least one of said substrate and said light guide is prismatic or lenticular.

24. A light emitting assembly for vehicle illumination comprising a

light guide, a transparent substrate overlying a surface of said light guide, at

least one of said light guide and said substrate having deformities on at least

one surface, said deformities having shapes for controlling an output rayW

angle distribution of emitted light to suit a particular application, at least

me Of said“WW
vary.

25. A light emitting assembly for vehicle illumination comprising a

light guide having at least one light input surface, at least one light source

along said light input surface for supplying light to said light guide, a plurality

24
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of light extracting deformities on at least one surface of said light guide, said

deformities having shapes for controlling an output ray angle distribution of

emitted light to suit a particular application, and a transparent substrate

overlying at least one surface of said light guide, said substrate providing at

least one of the following: an exterior portion of a vehicle, protection for the

light guide, at least one of text, an image and color, at least one of a

prismatic lens, lenticular lens and another device that changes the output

ray angle distribution, and improved uniformity of the light output distribution.

26. A light emitting assembly for vehicle illumination comprising a

light guide having at least one light input surface, at least one light source

along said light input surface for supplying light to said light guide, a plurality

of light extracting deformities on at least one surface of said light guide, said

deformities having shapes for controlling an output ray angle distribution of

emitted light to suit a particular application, a transparent substrate overlying

at least one surface of said light guide, at least one of said light guide and

said substrate having at least one of a coating and surface treatment that

changes, wherein the changes in said at least one of the coating and surface

treatment are at least one of the following: density, color, index of refraction,

reflection, opaqueness, translucence, area, depth, shape, size and type.

27. The assembly of claim 26 wherein said at least one of the

coating and surface treatment are at least one of the following: paint, ink,

coating and epoxy.

28. The assembly of claim 26 wherein the coating is selected to

improve at least one of the following: color correction, opaqueness,

diffusion, reflection, translucence and transmission of light.

29. The assembly of claim 26 wherein at least one surface of at

least one of said light guide and said substrate is at least one of prismatic,

lenticular and other device that changes the output ray angle distribution.

25
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30. The assembly of claim 26 wherein the coating on at least one

of said light guide and said substrate randomly changes.

31. The assembly of claim 26 wherein the surface treatment of at

least one of said light guide and said substrate randomly changes.

32. The assembly of claim 26 wherein at least one surface of at

least one of said light guide and said substrate varies in shape or geometry.

33. The assembly of claim 32 wherein the shape or geometry of

said one surface randomly varies.

34. A light emitting assembly for vehicle illumination comprising a

plurality of relatively rigid light guides in overlying relation to one another,

each of said light guides having at least one light input surface, at least one

light source positioned along said light input surface for supplying light to

said light guides, and a plurality of light extracting deformities on at least one

surface of each of said light guides for controlling an output ray angle

distribution of emitted light to suit a particular application, said light guides

being positioned relative to one another such that the light emitted from at

least one of said light guides passes through another of said light guides in a

desired direction or output ray angle distribution.

35. - The assembly of claim 34 wherein said light source is common

to more than one of said light guides.

36. The assembly of claim 34 wherein a separate light source is

provided for each of said light guides.

37. The assembly of claim 34 wherein said deformities have shape

and are at least one of depressions and raised surfaces on said at least one

surface of each of said light guides.

26

Page 331 of 342



              

          

            

               

           

             

         

 

             

       

             

   

            

     

            

               

            

          

              

           

         

            

    

 

 

Page 332 of 342

10

15

20

38. The assembly of claim 34 wherein said deformities vary.

39. The assembly of claim 34 wherein at least one of said

deformities on at least one of said light guides is at least one of prismatic,

lenticular and other device that changes the output ray angle distribution.

40. The assembly of claim 34 wherein at least one of said light

guides has said deformities on more than one surface.

41. The assembly of claim 39 wherein at least one of said light

guides has said deformities on two sides.

42. The assembly of claim 34‘wherein said light source is a light

emitting diode.

43. The assembly of claim 34 wherein said light source is attached

to a printed circuit board.

44. The assembly of claim 34 wherein a separate light source is

provided for each of said light guides, said light source for each of said light

guides being embedded, potted, bonded or molded in said light guides.

45. The assembly of claim 34 further comprising a transparent

substrate overlying at least one surface or at least one of said light guides.

46. The assembly of claim 45 wherein said substrate comprises at

least one of a sheet, film, lens and plate.

47. The assembly of claim 45 wherein said substrate is attached to

said one light guide.

27
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48. The assembly of claim 45 wherein said substrate is positioned

against said one light guide.

49. The assembly of claim 45 wherein said substrate covers said

one surface of said one light guide.

50. The assembly of claim 45 where at least some deformities are

on said substrate.

51. The assembly of claim 45 wherein said substrate has at least

one of a prismatic lens, lenticular lens, and other device that changes the

output ray angle distribution.

52. The assembly of claim 34 further comprising a plurality of

transparent substrates overlying at least one surface of at least one of said

light guides.

28

Page 333 of 342



            

    

            

          

          

           

            

            

            

              

             

               

            

             

              

           

           

  

 

 

 

 

 

Page 334 of 342

10

15

5%. El! 135.3! "1%?! E! It; 855:: 33"" m .ElL .ZlL. ill. ”1'? llle H5

ABSTRACT OF THE DISCLOSURE

Light emitting panel assemblies include in one form of the invention a

light emitting panel member made of a transparent resiliently deformable

elastomeric material that absorbs impact without breakage for use in

automotive lighting applications of various types. In another form of the

invention, a rigid light emitting panel member may be used with dome

switches for switch area lighting or to backlight control buttons/key pads by

providing holes or openings in the panel member for the control buttons/key

pads. Also, a rigid light emitting panel member may be used as a structural

member, and two or more such light emitting panel members may be stacked

tbgether and used to light an instrument panel or the like. One or more light

sources may be mounted within one or more light transition areas adjacent

one or more light input surfaces of the light emitting panel members. Also

one or more light sources may be positioned adjacent one side of the light

emitting panel members for causing light to shine through the panel

members or through holes in the panel members for performing specified

lighting functions.
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