JH-AIA04

ESTADOS UNIDOS DE AMERICA — CESION

(1-3) Inserte el(los) nombre(s) de los
Inventor(es)

(4) Inserte el Nombre del Cesionario
(5) Inserte la Direccién del Cesionario

(6) Inserte el Estatus Legal y el Estado o
Pais (Por ejemplo, una Corporacién o
ciudadano de Japoén)

(7) Inserte la identificacion de la invencion,
tal como le titulo, nimero de solicitud o
namero de solicitud extranjera

(8) Inserte la fecha de firma de la solicitud
o la fecha de presentacion y nimero serial,
si los conoce

(1) Arturo MANNHEIM ASTETE

(2) Vincenzo MANNINO

3) Charles S. VOELTZEL

4) Laura GRANADOS CARO

(5) Philip DENTON GORDON

(6) Elena K. MENDOZA CARRANZA

En reconocimiento por la suma de un délar
($ 1.00) y a titulo oneroso pagado a cada
uno de los firmantes, se reconoce la
suficiencia del acuerdo por el cual los
firmantes ceden, transfieren y venden a

AGP América S. A.

De la Torre MMG, Av. Paseo del Mar,
Costa del Este, Ciudad de Panama

Una Corporaciéon de PANAMA

(referido en adelante como el Cesionario),
la totalidad del titulo e interés en los
Estados Unidos, sus territorios,
dependencias y posesiones, sobre la
invencién conocida como
OSCURECIMIENTO CON RESISTENCIA
Y CALIDAD OPTICA SUPERIORES
PARA UN LAMINADO PARA
AUTOMOTORES

Para la cual, los firmantes han presentado

una solicitud de patente en los Estados

Unidos de américa

Habiendo sido presentada dicha solicitud el
29 de diciembre de 2016

y asignado el nimero serial

15/393,584

1) Los firmantes acuerdan suscribir todos los documentos necesarios en relacion con
esta solicitud y con cualquier solicitud divisional de la misma asi como a suscribir
cesiones separadas en relacion con tales solicitudes en la medida que el Cesionario

las considere necesarias o las expida.



2) Los firmantes acuerdan suscribir todos los documentos necesarios en relacion con
esta solicitud y con cualquier solicitud divisional de la misma asi como a cooperar
con el Cesionario de cualquier manera posible para obtener evidencia y avanzar en
tal aspecto

3) Los firmantes acuerdan suscribir todos los documentos y llevar a cabo cualquier
acto que pueda ser necesario en relacién con las reivindicaciones o disposiciones
de la Union Internacional para la Proteccion de la Propiedad Industrial o acuerdos
similares

4) Los firmantes acuerdan llevar a cabo todos los actos confirmativos que puedan ser
necesarios para obtener la concesion de una patente valida en los Estados Unidos
a nombre del Cesionario.

5) Los firmantes por medio de la presente autorizan y solicitan al Comisionado de
Patentes y Marcas a remitir cualquier documento de Patente resultante en los
Estados Unidos como resultado de esta solicitud o cualquier solicitud en
continuacion o divisional de la misma al Cesionario, como Cesionario de la totalidad
del titulo, derecho e interés y por lo tanto acuerdan que tiene la totalidad del derecho
para ceder el interés cedido en la presente y que no han celebrado ni suscrito
acuerdo que entren en conflicto con el presente.

6) El cedente ademas transfiere al Cesionario todas las demandas y procesos por
infraccion de los derechos de la patente relacionada en la presente, incluyendo el
derecho a reclamar, y proseguir con las reparaciones por todas las infracciones
pasadas y futuras sobre la patente.

En testimonio de lo anterior, se firma este documento en la fecha que aparece opuesta a la
firma de los Cedentes:

Fecha 03/16/17 Nombre del Inventor  Arturo MANNHEIM (Firma llegible)
ASTETE Firma
Nombre impreso
Fecha 03/16/17 Nombre del Inventor  Vincenzo MANNINO (Firma llegible)

Firma
Nombre impreso
Fecha 03/16/17 Nombre del Inventor Charles S. (Firma llegible)
VOELTZEL Firma

Nombre impreso
Fecha 03/16/17 Nombre del Inventor ~ Laura GRANADOS (Firma llegible)

CARO Firma
Nombre impreso
Fecha 03/16/17 Nombre del Inventor Philip DENTON (Firma llegible)
GORDON Firma

Nombre impreso
Fecha 03/16/17 Nombre del Inventor  Elena K. MENDOZA (Firma llegible)
CARRANZA Firma
Nombre impreso

Preferiblemente, la cesién debe ser firmada ante un Cénsul de los Estados Unidos si se
firma afuera del pais o de un Notario Publico si se firma dentro del pais. Si no es asi, la



firma por parte de los inventores debe ser atestiguada por al menos dos testigos que firman
a continuacion.

Testigo (Firma llegible)

Testigo (Firma llegible)




UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

November 01, 2017

THISISTO CERTIFY THAT ANNEXED HERETO ISA TRUE COPY FROM
THE RECORDSOF THE UNITED STATESPATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTSTO BE GRANTED A
FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 15/498,852
FILING DATE: April 27, 2017
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THE COUNTRY CODE AND NUMBER OF YOUR PRIORITY
APPLICATION, TO BE USED FOR FILING ABROAD UNDER THE PARIS
CONVENTION, | S US15/498,852

Certified by
i iture. Z e

Under Secretary of Commerce

for Intellectual Property
and Director of the United States
Patent and Trademark Office




UTEM"E‘Y
PATENT APPLICATION
TRANSMITTAL

{Gnly for new nongrovisional applivations under 37 CFR 1.53(bl}

S

PTOMAIASS (03-13)
Approved for use through 03/31/2014, OMB 0581-0032
115, Patent and Trademark Office; U.S, DEPARTMENT OF € O\AV&RO:

ks asolieption of formation utiesc s onidy

Attarney Docket No, P75028Li82
 rirst Nomed inventor EA . MANNHEIM ASTETE
Title OBSCURATION HAVING SUPERIOR STRENGTH AND...

Express Mall Label No.

j -

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utiiity patent opplication conlents.

ADDRESSTO:

 UNASSIGNED

Commissioner for Patents
2.0, Box 1450
Alexandria, VA 22313-1450

Fee Transmittal Form

i
) {PYO/S8/47 or equivatent]
2. m Applicant asserts small antity staius,

See 37 CFR 1,27

i Spplicant certifies micro enthity status, See 37 CFR 1.28
Applicant must attach form PTQ/SE/ 154 or B or equivalent.

Spacification {Total Pages 25
Both the claims and ahstract must stast on a new page,
{Sec MPEP § 508.01{a} for info
Drawing{s} {35 U.5.C. 113} {Totol Sheats 3

. Inventor's Qath or Declavation {Total Poges
{includiing substitute stotements under 37 CFR 1,64 and assignments
serving as an gath or decluration under 37 CFR 1.83()}

osees

‘53«...J

o

3. [; NﬁfWiv executed (or iginal or Lap‘v)

j é\pplwatlm\ Diata Sheet  * Swennbi below,
Y- LER L6 (PYO/AIASLS orepuinaient}

CO-ROM or (-]

-3

8.
in duplicate, large table, or Computer Pragram {Appendix}
{ ] tandscape Tabls on S0
9. Nucleotide andfor Aming Acid Sequence Submission

{if applicable, items o, ~ ¢ ore required)
a. E Computer Readabie Form {CRF}

b,

Specification Sequence Listing o
L;[ CD-ROM or CO-R (2 coples); of

H [w

Pape-

ormation on the preferred arrangement)

O ———

.

poian [ 37 CFR 3.73{c) Statement E Fower of Attorney
{when there is an gssignee)}
12, I: English Translation Document
B {if appiicable}
i information Disclosurs Statement

| 15,

D Assignment Papers

.

{cover shaat & documant{s})
Name of Assignee

{FTG/58/08 oy PTO-1448)

m Copies of citations attached
Preliminary Amendment
Return Recelpt Postcard
{MIFED § 503) (Shawid be specificaliy ltemized)
Cestifted Copy of Priority Docwment{s}
{if foreign priority s ciaimed}

Nonpublication Reguest
Undear 35 1.5.C. 122{b}23B)i). Applicant must attach form PTQ/SB/3S
or equivatent.

Other:

interest in the matter, See 37 CFR 1, dﬁ{b)

*Note: {1} Benefit cialms under 37 CFR 1.78 and foreign priority claims under 1,55 must be included in an Application Data Sheet {ADS).
{2} For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the appiicant if the appilcant {s an
assignee, parson to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19, CORRESPONDENCE ADDRESS

Li“ The addrass associated with Customer Number:;Qm o8 OR | | Correspondence address beiow
Ndme ..........................
Address

LT state Hplode

| Country Telephone S

2
Signature

| Date

April 27, 2017

Name
§ {Print/Type}

John é@ Hw&man

ng‘:tration Nc

22,768

This collection of information is requived by 37 CFR 1.53{b}. The information is required to obrain or n_tam a benafit
to process) an apphication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1,14, This collection is estimated to take 12 mi

by the pubhc which is to file {and by the USeTC
ikes 1o complete,

including gathering, preparing, snd submitting the complated application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you requirs to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, .S, Patent and
Trademark Office, U.8. Department of Commerce, B.O, Box 31450, Alexandria, VA 22313-1450. BO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

T: Commissionar for Patents, &.0. Box 1450, Alexandriz, VA& 223131450,

if you need assistance in completing the form, culf 1-800-870-9138 ond seloct option 2.



PTO/SB 17 {03-13)
Approved for use through 0173172014, OMB 0651-0032
U.S, Patent and Trademark Office; U.S. DEPARTM”?\'T OF COMMERCE

iviger Ehe Manereid Beshmticn Ast gt 1asy o4 mouiison afinfdrmativn indees it alasines sl U kel tumhy
ﬁm.mwws‘i. SR -L\'

Complete if known
FEE TRANSMITTAL it unassioNED
Filing Data April 27, 2017
Applicant asserts small entity status. See 37 CFR 3.27, First Named inventor A, MANNHEIM ASTETE
Apgicent centibivnmicro entity Status. See 37 CFR 128, - Examiner Name UNASSISNED
;a:re': f:gi?iﬁ?;:;z:;fquivaient must sither be anclosed or have FREEyIo) = UNAGSIGNED
JOTAL AMOUNT OF PAYMENT 1 {8) 4,740 Practitioner Docket Now | 075029052 S
METHOD OF PAYMENT (check all that apply}
LJ Check E ] Credit Card H Money QOrder D None [“M Other {piease identify)
Deposit Account Deposit Account Number: 06-1354 Deposit Account Name:
For the above-identified deposit account, tﬁs Director is hereby authorized to {check alf that apply):
D Charge fee{s} indicated below E-] Charge feals) indicated below, except for the filing fee

m Charge any additional fee{s} or underpayment of fee{s j Credit any overpayment of fea{s}
under 37 CFR 1,46 and 1,17
WARNING: Information on this form may become public, Credit card information should not be included on this form. Provide credit card
information and suthorization on PTG-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION PEES {U = undiscountad fee; § = small entity fee; M = micro entity fee}
FILING FEES SEARCH FEES EXAMINATION FEES
Anglication Tysg (SR8 §$481 Mis) sk 848} RS 4 {§1 s{5} M3 Feas Paid {81
Utility 280 140% 70 00 330 150 730 360 180 140
Design 180 90 45 120 60 30 460 230 115
Plany 180 90 45 280 190 55 S80 289 145
Reissue 280 140 70 600 NG 150 2,160 1,080 A
Provisional 260 130 55 0 b g ol g ¢

* The $140 smali entity status filing fee for a utility application is further reduced to 570 for 3 small entity status spplicant who files the application via EFS-Wely.

2. EXCESS CLAIM FEES

fee Description Undiscoumted Fee 5 Boallintitetesdd)  MicoRainds
N

Each claim over 20 {including Reissues) A G

tach independent claim over 3 {including Reissues) D )
- Multiple dependent claims 39 18R
TotalClaims Extra Claims Fee {81
i 20 or MR = X = Vit De L
HP = highest number of total claims paid for, if greater than 203, ‘ ' Fee {8 Feg P‘aid {4}
ndeg Llaims ﬁ)g\t\(g;\g;ig;gm\s. Fee {$}) Fee Paid {3} e e
-3orHP = ¥ R

HP = highast number of independent claims paid for, if greater than 3.

3. APPLICATION SIZE FEE

if the specification and drawings exceed 100 sheets of paper {excluding stectronicaily filed sequenca or computer listings under 37 CFR 1.52{e}},
the application size fee due 15 5400 {$200 for smail entity) {S100 for micrs antity) for each additional 50 shests or fraction thersof, Ses 35 US.L,
41{a}{1}G} and 37 CFR 1.18{s).

TowalShests Extra Sheets Rumber o sexh additionst S0 or fraction thsread Fee {8} fee Pald {8
B EBEE frovmd s o pwhote rumbed x S
4. OTHER FEE(S) Fass Paid {$)

Non-English specification, $130 fee {no small or micrs entity discount}
Non-alectronic fliing fee under 37 CFR L.18{t) for a utility spplication, $400 fee {$200 small or micro antity}

Other {e.g., late fillng surcharge) Late filing of She Deciara?‘i‘ar?‘surcharge . . 140
CSUBMITTEDSY o o Tt ey R
- Registration No.
natur feph
Signature ki &gﬁ%"%“ tprmeyitgenl 22 769 Telephone {2(}2)638 6b68 :
L Name (Print/Type) Lo Hoimam pate Aprdt 27, 2017 F
LY : o

This coliaction of iInformation is required by 37 CFR 1.136. The information is required to obtain or retain o benefit by the pubile which is to file {and by the USPFTO ¢
processt an applisation. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1,14, This coliection is estimated to take 30 minutes to complete, inciuding
gathering, preparing, and submitting the completad application form 10 the USPTO. Thme will vary depending upon the individual 2asa. Any comments on the
amount of thne you require to "o---pl°t° this farm and/or suggestions for reducing this burden, should be sent to the Chiet information Officer, U S, Patent ang
Trademark Office, .5, Department of Commerce, P.O, Box 1450, Alexandria, VA 2331314350, DO NOT SEXND FEES OR COMPLETER FORMS TO THIS ADDRESS. SEND
T Commissioner for Patents, B.O. Box 1480, Alexandria, VA 22313-1430,

if you need assistance in compleling the form, cofl 1-800-FT0-8138 and sefect oplion 2.




PTO/AIAMS (11215}

Appraved for use through 04/30/2017, OMB 0851-0032

U.8. Patent and Trademark Office; U 8, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required te respond 1o a collsction of information unless i containg a valid OMB control number.

L Altorney Docket Number | P75020U82
- Application Data Sheet 37 CFR 1.76 , ,

- Application Number

OBSCURATION HAVING SUPERIOR STRENGTH AND OPTICAL QUALITY FOR AN AUTOMOTIVE

Title of Invention L LAMINATE

bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This decument may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filad application:

Secrecy Order 37 CFR 5.2:

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

Inventior Information:

B BIEOT o ee————————— ettt CRRRR

Legal Name

Prefixi Given Name | Middle Name ‘F‘amiiy Name Suffix
v Arturo MANNHEIM ASTETE ‘

City {Lima Country of Residence | Pt

Mailing Address of inventorn:

Address 1 Av. Guiffermo Dansey 1998,
Address 2 Cercade de¢
City | Lima - E State/Province
| Postal Code { Country| e
inventor 2
Legal Name
| Prefixl Given Name Middie Name Family Name Suffix
Vincenzo . MANNING |

Residence Information (Select One) () US Residency (8 Non US Residency ( } Active US Military Service

City |Lima Country of Residence | PE

Mailing Address of Inventor:

, Address 1 Ca. Manue! Tovar 656, Dpt. 301,
Address 2 Mirafiores
City tima ) i State/Province {
Postal Code i Countryi E e

invenior 3
Legal Naime

EFS Web 2.2.12



PTO/IAMAM 4 (11415}

Approved for use through 04/30/2017, OMB 0851-0032

.8, Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no parsons are required tc respond to a coliection of information unfess it contains a valid OMB control number,

Attorney Docket Number | P75020US2

Application Data Sheet 37 CFR 1.76

Application Number

CBSCURATION HAVING SUPERIOR STRENGTH AND OPTICAL QUALITY FOR AN AUTOMOTIVE

Title of Invention | LAMINATE

Prefix] Given Name Middie Name Family Name Suffix!
"""" Charles ' 5. | VOETZEL

"% Active US Military Service

o

City Lima Country of Residence ! PE

Mailing Address of Invenion

Address 1 Malecon de la Resarva 101, #501,

| Address 2 Miraflores

| City Lima E State/Province ]
Postal Code 1 Country ! PE

Inventor 4
fegal Name

Prefix|’ Given Name Middie Name Family Name Suffix

Laura ) | | GRANADOS CARO
Residence information {Select One} () US Residency (&) Non US Residency () Active US Military Service

City Lima Country of Residence i PE

RMailing Address of Inventor:

Address 1 Guiliermo Dansey 1848,
Address 2 Cercado de Lima
City Lima ! State/Province
St e e
BWVBEIOT B s
i Legal Name
Prefix; Given Name Middie Namea Family Name Suffix
Philip Denton Gordon

“Residence Information (Select One) () US Residency  (8: Non US Residency () Active US Military Service

City Lima Country of Residence i PE

Address 1 Guillermo Dansey 1846,

‘ Address 2 Cercado de Lima
City L Lima | State/Province [
Postal Code | Country | E PE

EF3 Welr 22,12



PTOIAIA/4 (11415}

Approved for use through 04/30/2017, OME GE51.0032

U.3. Fatent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1684, no parsens are requirad to respond to a collection of infermation unless it contains 3 vaiid OMB conlrol number,

. ] Atiorney Docket Number { P75020U82
Application Data Sheet 37 CFR 1.78 i

Application Number

Title of Invention OBSCURATION HAVING SUPERIOR STRENGTH AND OPTICAL QUALITY FOR AN AUTOMOTIVE

LAMINATE
inventor 6
Legal Name
. Prefix| Given Name Middie Name . Family Name Suffix
| Elena K. | Mendoza Carranza '

¥

Residence Information (Select One} ¢ § USResidency (8 Non US Residency () Active US Military Service

City |Lima Country of Residence | PE

Maliling Address of Inventor:

Address 1 Guillermo Dansey 1848,

Address 2 Cercado de Lima
City Lima - J State/Province

Postat Code } ] Countryi E PE

All Inventors Must Be Listed - Additional Inventor Information blocks Vmayvbe
generated within this form by selecting the Add button.

Correspondence Information:

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

. Customer Number 00138

Email Address patent@jhip.com

Application Information:

Title of the Invention giigﬁgﬁf\gi\i;@;ﬁﬁ?;twER]OR STR?NGTH AND OPTICAL QUALITY FOR AN
Attorney Docket Number] P75020U82 Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter | oy
Total Number of Drawing Sheests {if any) ] Suggested Figure for Publication {if any) :

EFS wWeb 2.2.12



PTOALG/ T4 {1195)

Approved for use through 04/30/2017. OMB 0851-0032

1.5, Patent and Trademark Qffice; U.S. DEPARTMENT OF COMMERCE

Under the Paparwork Reduction Act of 1985, ne persons are required to respond to a collectian of information unless it contalng & valid OME control number,

Attorney Docket Number | P75029U82

Application Data Sheet 37 CFR 1.76

. Application Number

OBSCURATION HAVING SUPERIOR STRENGTH AND OPTICAL QUALITY FOR AN AUTOMOTIVE

Title of Invention LAMINATE

Filing By Reference:

Only complata this section when filing an application by refererizpander 35 WS 1 T and 37 CFR 1.57(2). Do not complete this section s
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s) below {i.2, “Domaestic Benefit/National Stage information” and “Foreign Pricrity Information®),

For the purposes of a filing date under 37 CFR 1.53{b). the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously ' Filing date (YYVYY-MM-DDY Intellectual Property Autharity or Country N
filted application

Publication Information:

Request Not to Publish. | hereby request that the attached application not be published under

n 35 U.8.C. 122{b) and certify that the invention disclosed in the attached application has not and will not be the
7 subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of altorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32}.

Either enter Customer Number or complete the Representative Mame section below. if both sections are completed the customer
- Number will be used for the Representative Information during processing.

Please Select One: ® Customer Number (O US Patent Practiionsr | () Limited Recognition (37 CFR 11.9)
Customer Number 00136

Domestic Benefit/National Stage Information:

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.8.C. 118{g) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the "Application Number” field blank.

Prior Application Stalus | Pending f i
' Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD}
VVVVVVVVVV Continuation in part of 16393584 | 20168-12-28

£F8 Web 2.2,12




PTQIAIAM A (19-18)

Approved for use through 3473072017, OMRB 0681-0032

U.B, Fatem and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Papsrvork Reduction Act of 1888, no persons are required to respond  a coflaction of infarmation unless it cantaing a valid OMB control number,

.. Attorney Docket Number | P75029U82
Application Data Sheet 37 CFR 1.76

' Application Number

; \ SUPE = A F TOMC
Title of Invention E);}R%&L’i\i?é'ﬁﬁi\i HAVING SUPERIOR STRENGTH AND OPTICAL QUALITY FOR AN AUTOMOTIVE

Prior Application Status | Patented

Application _ Prior Application Filing Date lasus Date
Numbar Continuity Type Nurmber YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15393584 Continuation in part of 14625952 2015-02-18 8623634 2017-04-18

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

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 118(b) and 37 CFR 1.55. When priority is claimed to & foreign application
that is eligible for retriaval under the priority document exchange program (P[Z)}(}E the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i(1) and (2}. Under the PDX program, applicant bears the ullimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.85{(g)(1}.

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code {if applicable)

Additional Foreign Priority Data may be generaled within this form by selecting the
_ Add button,

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (s) claims priority to of the banefil of an application filed bafore March 16, 2013 and (2) also

containg, or contained at any time, a claim o a claimed invention that has an effective filing date on or afier March
118, 2013

NOTE: By providing this statement under 37 CFR 1.585 or 1.78, this application, with a filing date on or after March

EFS Web 2.2.12



PTOAIAME (11-18)

Approved for use through 04/30/2017. OMB 0861-0032

.8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1835, no persons are required tu respond to a soliection of information unless i cantains a valid OMB contrel number,

Attorney Dockst Number | P75028U82

Application Data Sheet 37 CFR 1.78 —
Application Number

OBSCURATION HAVING SUPERIOR STRENGTH AND OPTICAL QUALITY FOR AN AUTOMOTIVE

Title of Invention L AMINATE

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search rasults from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant nuusl sbout of the
authorization by checking the cerresponding box A or B or both in subsaction 2 below.

application. Afier the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/EY must be used as appropriate,

1. Authorization {o Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Dogwment Exchange (PUX] - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undarsigned hereby grants the USRTEG authorlty to provide the European Patent Office (EPO), the Japan Patent Office
(PO, the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or muliilateral priority document exchange agreement in which a foreign
application claiming priority o the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14{(h)
{1}.

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

the undersigned hereby grauts the USPTO authority to provide the EPO access to the bibliographic data and search
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TITLE OF THE INVENTION:

OBSCURATION HAVING SUPERIOR STRENGTH AND OPTICAL QUALITY FOR AN AUTOMOTIVE
LAMINATE

BRIEF SUMMARY OF THE INVENTION

The presently disclosed invention is directed to a laminated automotive glazing having an
obscuration that has superior optical quality and strength as well as the method used to create

said glazing.

BACKGROUND OF THE INVENTION

Black enamel frit obscurations are commonly printed on laminated and tempered automotive

safety glazing.

Obscurations have multiple functional and aesthetic requirements.

The obscuration must be substantially opague. This is needed to prevent the adhesive, used to
mount the glazing to the vehicle, from being seen from the outside of the vehicle. 1t must also
protect the adhesive from the harmful effects of uitra-violet. The obscuration also serves this
same function for the equipment attached to the inside surface of the glazing. On heated and
coated glazing, the obscuration is used to hide the edge of the coating, bus bars, leads and any
other items that would detract from the appearance of the vehicle. The obscuration also has
the additional aesthetic requirement that it have a dark black color and a reflective glossy

appearance.

in addition to hiding the adhesive, equipment mounted to the glazing and other items the

obscuration must be durable. It must last for the life of the glazing, without fading, having a



reduction in adhesion or otherwise failing. Another important functional requirement is that

the obscuration must protect the adhesives from the ultraviolet rays of the sun.

The obscurations are usually printed on the surface 24 of glass facing the inside of the vehicla.

in addition to the obscurations, markings reguired for regulatory compliance ({date,
manufacturer, compliance classification, maodel, etc.} and images, such as trademarks, barcodes

etc., are also printed on the glass.

Obscurations have historically been black. One of the reasons for this comes from the
limitations imposed by ceramic frits. It is difficult to produce frits, in colors other than black,
that have the durability needed and for which the color can be reliably replicated from run to

run. The other reason is that a black obscuration can be used with any color of paint.

The practice of applying black enamel frit obscurations became common place the 1980s when
the industry switched from the rubber H channel and the butyl adhesive strip windshield
mounting systems to polyurethane adhesive mounting of safety glazing. This change was made
in response to the poor safety performance of the prior technology. The channel/butyl
mounted windshields were often disiodged on impact allowing the occupants to be ejected
from the wvehicle. To improve occupant retention in crashes, the industry swiiched io
polyurethane adhesive mounting. Today, on new vehicles, butyl is no longer used and the

rubber H channel mount is only seen on commercial and off-road vehicles.

One advantage of the butyl strip system was that the strip was narrow enough 1o be covered by
a molding or trim strip to obscure the butyl and the vehicle mounting flange. The rubber
channei also did not require an edge obscuration as the rubber covered both the edge of glass

and the flange.



This had to change to enable the use of polvurethane. To obtain the required bond strength,
hetween the vehicle and the glass, it was found that the bead of polyurethane had to be
substantially wider than the butyl strip had been. With a minimum width of 19mm, it was no
longer practical to obscure the adhesive from view from the cutside with a trim strip or molding
due to the width that would have been required. In addition, polyurethane needs to be
praotected from ultra-violet light, UV, to prevent degradation. As a result, the black enamel frit
obscuration band was added to the glass, to obscure the view of the polyurethane and to
pratect the polyurethane by blocking the UV, This obscuration band of black enamel frit that

encircles the day light opening is commonly called the “black band”.

While there can be no doubt that the polyurethane system has saved countless lives, it has

some disadvantages.

Black enamel frit is comprised of pigments, a carrier, binders and finely ground glass. Other
materials are also sometimes added to enhance certain properties: the firing temperate, anti-
stick, chemical resistance, etc. The black frit is applied to the glass using a silk screen or ink jet
printing process prior to heating and bending. During the bending process, the finely ground
glass in the frit soften and fuses with the glass surface. The frit is said to be “fired” when this
takes place. This is very similar to the process used to apply enamel finishes on bathroom

fixtures, pottery, china and appliances.

Metals and many other types of materials have an ultimate vield strength at which point the
material will fail. However, with glass we can only specify a probability of breakage for a given
value of stress. Looking at glass at the molecular level, we would expect the strength to be very
high. in fact, what we find in practice is that glass has a very high compressive strength, as

expected, but very low tensile strength.

For a given set of glass test specimens, with identical loading, the point of failure at first glance

might appear to be a random variable. In fact, the vield point follows a Weibull distribution
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and the probability of breakage can be calculated as a function of, stress, duration, surface

area, surface defects and the modulus of glass.

To the naked eye, float glass appears to be near perfect. Any defects that may be present as so
small as to not be visible. But, in fact, at the microscopic level, the surface appears rough and
can be seen to be dotted with flaws. When the giass is placed in tension, these surface defects
tend to open up and expand, eventually leading to failure. Therefore, laminated automative
glass almost always fails in tension.  Even when not in tension, the surface defects react with
the moisture in the environment and slowly “grow” over time. This phenomenon is known as

slow crack growth. As a result, glass weakens as it ages.

A fired black frit increases surface defects. This can be seen if the black pigment of a fired black
ocbscuratoin is chemically dissolved. The surface of glass will have a frosted appearance, similar
to sand blasted or chemically etched glass.  The frosted appearance is due to the myriad
surface defects present from the fused glass. This makes the surface weaker increasing the
probability of breakage. Testing has shown that glass with black frit fails at a stress level that is

substantially lower than glass that does not have black frit.

Another problem arises from the thermal gradients that occur during the bending process. As
one would expect, the black frit absorbs more radiant heat than the clear glass. Radiant heat is
the predominant heat source used for glass bending. The black frit areas of the glass run hotter
than the adjacent clear areas. With glass being a poor conductor of heat, gradients in the tens
of degrees centigrade can arise over a short distance. These high abrupt thermal gradient on
the surface result in optical distortion and high residual along the inner edge of the black band.
This is known as the “burn” line in the industry. This can often be seen along the edges of the

black obscuration found along the edges of most windshields.

Obscurations used with glass mounted camera systems are forced to designate a “buffer” zone

15 between the edge of the camera field of view 16 and the edge of the black frit 8 (Figure 94A)



to exclude the burn line. This is an accommodation required due to the limitations of the black
frit. The ideal would be to have no buffer zone 15 as the larger obscuration reduces the driver

field of view and the natural light entering the vehicle {Figure 9B).

One method used to address the burn line problem is the dot fadecut. Starting at the inner
solid edge of the black paint, rows of increasingly smaller dots are painted on the glass. This is
the same principle as used in greyscale printing. This reduces the rate of change in the surface
temperature, spreading it over a wider area. The dot fadeout also helps to hide the distortion.
However, on some parts, even a wide dot fadeout is not sufficient to eliminate all distortion. A
wide dot fadeout also may not be possible depending upon the size of the apening and the
regulatory requirements for driver vision. Dot fadeout patterns are also undesirable in that

they increase the production cost of the glazing.

Another problem is surface mismatch. A laminate is comprised of at least two layers of glass.
The frit is typically applied to only one of the glass layers. This can result is a slight difference in
the shape of the surfaces. When the two surfaces are forced together during lamination, the

mismatch results in residual stress in the laminate and optical distortion.

Even with these drawbacks, the area of the windshield with a black frit obscuration has

increased in recent years. There are a number of reasons why this is occurring.

To improve aercodynamics and lower wind noise, the wiper rest position on many vehicles is
located out of sight below the hood line. Whaen this is done, the bottom edge of the windshield
is extended to form a “wiper rest” 31 so as to provide a resting surface for the wipers when not
in use as shown in Figures 1, 2 and 3. This area is typically obscured with a black enamel frit 31
extending downward and connecting to the black band. The width of this area can be in excess
of 15cm. This area is also normally heated, to prevent snow and ice from building up, using a
screen print conductive silver on the number four 24 surface of the glass. The power density

required to keep this area free of ice and snow is double that of a rear window defroster due to



the snow and ice that is packed in from the wiper action. The wide wiper rest frit obscuration,
with drawbacks intrinsic to frit, coupled with the thermal stress of melting snow and ice, leads

to a high breakage rate for these windshields.

As the electronic content of modern vehicles has increased, the area of the windshield, near the
top center, has become increasingly crowded on many vehicles. Once the province of just the

rear-view mirror, we now find a wide array of equipment mounted in this location.

One of the first devices to compete for this area was the infra-red rain sensor use to provide for
a full automatic mode of windshield wiper operation as well as other vehicle functions such as
closing the sun roof and pulsing the brakes o keep the rotors dry. The rain sensor must have a
lens optically coupled to the number four 24 surface of the windshield. An IR LED shines light
onto the number one 21 surface. The amount of light reflected back correlates to the amount
of water present on the number one 21 surface. The field of view of the lens must be in the
area cleared by the wipers in order to function properly. Therefore, the lens is generally
maunted on or near the vertical centerline near the top of the wiped area. Power and signal
wiring is required for the sensor to work. In addition to the lens 18, the sensor comprises a
housing 12 and a cover 14 all of which need to be hidden from view from the outside of the

vehicle to avoid an unsightly clutter appearance.

The rear view mirror itself has undergone a major transformation. Once a purely mechanical
device, electro-chromic automatic dimming rear-view mirrors have become a popular option
and are standard equipment on many models. The additional components required to provide
this functionality make the mirror heavier and therefore require a larger footprint mounting

bracket than a standard non-dimming mirror.

The rear-view mirror has further evolved as telematics driver aid systems, integrated garage

door openers and hands free blue-tooth interfaces have been introduced. The rear view mirror



is a convention place 1o locate control push-buttons and microphones which require additional
wires which also must be protected and covered. Power also needs to be provided to the
mirror. A cover is often provided to protect the cable and to hide it from the inside of the

vehicle.

The use of cameras, requiring a wide field of view and a high level of optical clarity, is also
growing at a rapid rate with the introduction of vehicles capable of various levels of
autonomous operation. The resolution of the cameras is also increasing at an equally fast rate.
These typically must be mounted on the windshield in the wiper area. Early initial applications
were for night-vision. Today, camera based systems are used to provide a wide array of safety
functions including adaptive cruise control, obstacle detection, lane departure warning and
support for autonomous operation. Many of these applications require the use of multiple
cameras. A clear undistorted field of view, with minimal double imaging and excellent MTF
{(Modulation Transfer Function, a measure of how well a lens maps an image to a sensor), is
especially critical for camera based systems to perform as intended. 1t is essential for these
systems to be able to quickly differentiate between objects, capture text, identify signage, and
operate with minimal lighting. Further, as the resolution of the cameras used increases the

need for a clear distortion free field of view increases.

While covers 14 and various styling methods can be used to obscure the components and
cables from the inside, we also need to maintain clean lines and a good aesthetic when the

vehicle is viewed from the exterior.

Standard practice has been to extend the black enamel frit band 32 to create an obscuration 8
an the number four 24 surface with openings in the obscuration 38 to provide for the required

field of view as shown in Figures 1, 2 & 3.

When the black enamel frit band 32 is extended downward from the top center black band to

create an obscuration 8 on the number two 22 or number four surface 24, distortion and stress



can become a major problem Figure 1. This is because the black frit is extending further from
the edge into the area that where more heat must be applied to bend the glass. The large
surface area of the obscuration increases the probability of breakage due to the surface defects

and stress introduced by the frit. This is also a ¢ritical viewing area.

A panoramic windshield is 3 windshield in which the top edge of glass has been extended to
include at least a portion of the roof giving the driver a vertical field of vision of at least 45

degrees as defined by the applicable regulatory standards.

In the case of a panoramic windshield Figure 3, the problem is even more pronounced as the
obscuration 8 extends several cm from the top edge and is located near the weakest point of

the windshield. This is also where the highest temperatures are required to bend the glass.

The process for printing on laminate interlayers was first commercialized in 2003, Some of the
key patents include: US 8002938 B2, US 7232213 B2 and US 7278730. To date, the primary
application has been for architectural laminates, providing a means to produce images and
marking, in vivid colors at a resolution that was never before possible. However, little has been
done in the automotive market. DE201110004500 teaches the use of a printed plastic layer for
use in an automotive laminate for reducing weight and providing artistic freedom o the
designer. US 20080286542 provides for an acoustic laminate with an image printed on film and

adhered to the interlayer though use of an adhesion promoter.

One of the reasons why we have not seen the adaptation of printed interlayers in automotive is
that the printed interlayers do not meet the functional reguirements of an obscuration. A
screen print enamel frit provides a high degree of protection from UV which is needed to
pratect the polyurethane used to bond the glazing to the vehicle opening.  Inks printed on the
interlayer do not have the same level of opacity and UV blocking ability that the black enamel
frits do. They also do not provide the deep black glossy appearance of a fired black frit. This

failure is due to the limited types of ink that are available for printing on interlayers.



One of the primary functions of the interlayer is to serve as the adhesive to hold the sheets of
glass together. Inthe event of an accident, the interlaver holds the shards of glass together and
helps to prevent the occupant from being ejected. In the event of an impact from the exterior
of the vehicle, the interlayer halps to prevent the projectile from penetrating and entering the
cabin. Penetration resistance is a key requirement for regulatory compliance. Any ink applied
fo the interlaver, must not interfere with this essential safety function. The interlayer must be
able to bond to the glass through the print. Adhesion promoters are often needed even with

the best ink formulations. This requirement severely limits the type of inks that can be used.

Interlaver sheets do not lend themselves well to the automated feed systems of typical printing
equipment. The various materials used 1o produce interlayer sheets are all thermo plastics with
glass transition points in the room temperature range or lower. As such, the sheets are limp
and difficult 1o work with. The surface of interlayers for lamination also need 1o be embossed

1o facilitate handiing and the lamination process. it is difficult to print on an embossed surface.

Summary of the invention

Having examined the drawback of using a black enamel frit to produce an obscuration, it can be
appreciated that it would be desirable to produce a windshield that did not have the limitations

that result from producing black enamel frit obscurations on glass.

The subject of the immediate invention is a laminated automotive glazing with a least one
obscuration produced by printing the obscuration directly onto at least one surface of at least

ane sheet of a plastic film or on the interlayer itself.

The film with the printed obscuration is then laminated hetween at least two of sheets of 3

thermoplastic interlayer 4 such as a PVB, EVA or PU.  Alternately, a laminating resin can be
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used. Other markings and images can also be printed on the sheet 17. A wedge interlayer can

he used to further improve double image.

The unaltered original surface of the interlayer is able to bond to the glass and retains its
griginal adhesion to the glass. The addition of the film 17 increases the penetration resistance
of the laminate. As a result, the printed area of the sheet does not need to have as high of a
level of adhesion to the interlaver as the interlaver needs to have to the glass. The interlayer
does not have to maintain adhesion through the print and adhesion promeoters are not needed
for the film. The primary requirement is that the ink have good adhesion to the film and to the
interlayer. This opens the possibility to use a wider range of inks than possible than with inks

that need o be printed directly onto an interlayer.

Laminates made in this manner are stronger and have superior optical guality, especially in the

areas of the laminate used by cameras.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a typical automotive windshield with a black band obscuration 32, a wiper rest
obscuration 31 and an equipment obscuration 34 extending downward from the black band

abscuration, having openings 30 to provide a forward field of view for two cameras.

Figure 2 shows an automotive windshield with a black band 32, a wiper rest obscuration 31 and
an obscuration 34 separated from the black band, having openings 30 to provide a forward field

of view for two cameras.8

Figure 3 shows a panoramic automotive windshield with a black band 32. , a wiper rest
agbscuration 31 and an obscuration 34 separated from the black band, having openings 30 to

provide a forward field of view for two cameras.
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Figure 4 shows the obscuration 8 of the prior art, a black enamel frit applied to the fourth

surface 24.

Figure 5 shows the obscuration 8 printed on the film 17 facing the third surface 23.

Figure 6 shows the obscuration 8 printed on both side of the film 17.

Figure 7 consists of:

Figure 7A shows a laminate with interiavers of uniform thickness

Figure 7B shows a laminate with one interlayer sheet of uniform thickness and one with
a wedge angle greater than zero.

Figure 7C shows a laminate with two interlayer sheets having a wedge angle greater

than zero.

Figure 8 consists of:

Figure 8A shows the path of light through a laminate with interlayers of uniform
thickness.

Figure 8B shows the path of light through a laminate with interlayers having a wedge

angle greater than zero.

Figure 9 consists of:

Figure A shows a black frit obscuration 8 and the buffer zone 15 between the black frit
and camera filed of view 16.

Figure 9B shows an obscuration & printed on film with no buffer zone 15 between the

black frit and camera field of view 16.
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Reference Numerals

3 Wedge Plastic Interlayer
4 Plastic Interlayer

5 Glass

6 Sunshade

& Obscuration

10 Equipment Mounted To Glass
11 Adhesive

12 Device Housing

14 Cover

15 Buffer

16 Field of view

17 Film

21 First Surface of Glass

22 Second Surface of Glass
23 Third Surface of Glass
24 Fourth Surface of Glass
30 Openings in Equipment Obscuration
31 Wiper Rest Obscuration
32 Black Band Obscuration
34 Eguipment Obscuration
40 Double image Angle

41 Observation point

42 Incident ray from image
43 Primary image

44 Secondary image

45 Wedge angle

46 Incident angle



i3

48 Refracted ray
50 Surface normal
52 Angle of deviation

56 Inclination angle

DETAILED DESCRIPTION OF THE INVENTION

The invention eliminates the drawbacks associated with the black frit obscurations of the prior
art by printing at least some of the obscurations on a plastic film layer which is then laminated
as an integral part of the glazing. This allows for a more uniform heat distribution across the
part during bending which reduces residual stresses and the associated surface mismatch,

warping and distortion caused by the thermal gradients.

Film, as used in this document shall refer to single ply/flayer compositions as well as films
comprised of multiple layers. A common plastic used in such films is PET {polyethylene
terephthalate} but as can be appreciated can be of any other composition found to be suitable
can be used. Some examples include but are not fimited to: metal based heat reflecting films,
non-metal based heat reflecting films, tint films, and heat absorbing films, Suspended Particle
Device (SPD) films, Polymer Dispersed Liguid Chrystal (PDLC} films, conductive coated films, and

ordinary PET.

There are many PET based automotive film products in production providing a ready base of
field proven performance films that can be used as the film of the invention. One of the most
common and oldest has a heat reflecting ceating for enhancing solar load control.  Others
include but are not limited to: films used to improve occupant retention, stiffen the laminate
and provide for variable control of visible light transmission. To laminate these films 17, two
layers of interlaver 4 are needed to achieve the required adhesion to the glass and to the film.

An obscuration 16 can be printed on either or both sides of the film.



14

The obscurations of the immediate invention are not limited o inkjet printing as is the prior art.
The obscurations can be printed using inkjet, screen print, pad print or any other conventional

printing means. The obscurations can be printed on either or both sides of the film,

The unaltered original surface of the interlayer is able to bond to the glass and retains its
adhesion to the glass. The addition of the film 17 increases the penetration resistance of the
laminate. As a result, the printed area of the sheet does not need to have as high of a level of
adhesion to the interlayer as the interlayer needs to have to the glass. This opens the
possibility of uses a wider range of inks than possible than with inks that need to be printed

directly onto an interlaver.

During development, five printing technologies were evaluated and more than sixieen inks
were tested. The criteria for the inks was based upon appearance {opacity and color), adhesion
of ink to the PET, adhesion of ink to the interlayers and durability. The objective was to find a

ack colar ink with high opacity, having good adhesion to PET and interfayers and durability.

A variety of different inks were iested using screen-printing. Solvent inks and UY inks for
screen-printing process were evaluated. Both, UV and solvent inks had good durability results.
Both inks also presented good adhesion results on PET penetrating into the substrate and
creating a permanent bond. The UV ink was selected for prototype production due to the fast
cure time, no need to add a catalyst and low volatile content. The UV ink is also ready to use
with no need to add any catalyst and is instantly hardened by intense UV light polymerization
{curing). The high reactivity of the ink delivered good curing results. UV ink properties give
flexibility to work on large and small format printing.  Surprisingly, it was found that

obscurations printed in this manner also could be printed directly onto the interlayer.

Some maodifications to the ink were required. The ink modifications included tuning the UV

frequency response and removing silicon from the formulation. It was found that the silicon



15

lead to delamination in the areas near the glass edge. Broad band UV was found to cause
warping or modulus of the substrate due to over saturation of energy. Restricting the overall
bandwidth to a specific wavelength enhanced the ability to cure the ink using less overall
energy. The obscuration produced has a dark black color and a shiny gloss comparable to black
frit. The printed sheets are then cut to size and assembled into the laminate. For large scale

praduction, roli to rolf printing could be used.

Protection of the polvurethane adhesive from UV is achieved thorough the opacity of the ink in
combination with the use of a UV blocking interlayer. Such UV blocking interiayers are well

known in the art and have been in common use for many years.

To aid in the alignment of the printed sheet 17 when assembling the laminate, registration

marks can be printed on the sheet 17.

Another benefit of the process is the ability to fine tune the optical properties and appearance
of the laminate. A near limitless range of colors can be produced. Properties in the non-visible
portion of the spectrum can also be enhanced. Some performance films are sensitive and
degrade over time, with exposure to the near UV. Additives that absorb or reflect the specific

wavelengths of interest can be added to the ink to achieve targeted optical properties.

If a combination of frit and ink are used for the black band 32 and the equipment obscuration
34, any difference in the appearance between the two may be noticeable. In that case,
separating the equipment obscuration 34 from the black band, as shown in Figure 2, will
improve the aasthetic. The transition line between the black band 32 and the wiper rest 31 will

not generally be visible.

in the obscuration areas where the invention is applied, all of the detrimental effects of the
black enamel frit on the glass are eliminated resulting in superior optical guality, lower stress,

and a lower probability of breakage.



16

In addition to the benefiis to the finished laminate, the elimination of the non-uniform heating
and high thermal gradient present in the black frit areas increases vields through the bending
pracess and alse, due to the higher strength and lower surface mismatch, increases yields

through the lamination process.
Distortion in windshields is measured in terms of refractive power. Refractive power is the
change in the angular deviation along over distance. At a high enough level, it can result in

noticable optical distortion. The refractive power is expressed in diopters.

dag

&€= Gx cose (1

Where:

£: angle formed between the ray of Hght 42 and a line perpendicular to the surface of the glazing 50
&, angular deviation

D refractive power

Most large windshield production lines utilize online automated inspection system which scan

the glass and produce a contour map showing the optical distortion in diopters.

Laminates produced by this invention have significantly lower distortion in the areas near the
obscurations as compared to the same and similar laminates produced with screen print black
frit.

Double image, another problem of the prior art, is iHustrated in Figures 8A and 8B.

A ray of light 42 enters the surface of the glass at an incident angle 46 and passes through the

glazing to the observer 41. The light bends {refracts) as it passes through the glazing. The angle
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by which the light bends is known as the angular deviation 52. This refraction of the light

causes a shifting of the apparent position 43 of the object ohserved

Some of the light from the ray 42 entering the glass is reflected back from the inside surface 24
and exits the glazing. A portion of the reflected light is again reflected back from outside
surface 21 resuiting in a double image. The separation angie 40 is the angle between the
primary 43 and secondary image 44 and the observer 41. If the primary and secondary images
are coincident, then the separation angle is zero. Regulatory requirements limit the separation
angle to 15 minutes of arc for vision zone A {as defined by United Nations Regulation 42,
revision 3} and 25 minutes of arc for vision zone 8. However, it is well known that the

maximum amount of double imaging imperceptible for the human eye is 7 minutes of arc.

The double image angle, 1 40, is calculated as shown in equation 2. It increases with decreasing
angle of inclination 86, increasing curvature of the glass surface 24 and with increasing size of
the glazing. The double image angle, 7 48, can be reduced by altering the angle between the
pies of glass as shown in Figure 8B. Normally, the glass surfaces are substantially parallel 1o
each other. By creating an angle 45 between the surfaces, the primary and secondary images

can be shifted towards convergence.

5= 2t sing) {2)

Ry n?-sin(e)?
where:
7: double image angle
1: thickness of the glazing
n: refractive index

R: radius of curvature



18

The angle between the plies of glass is adjusted through the use of an interlayer that has a non-
uniform thickness, typically tapering from a thickness greater than the standard 0.76 mm at or
near the top of the glazing a lesser thickness at the bottom. Such interlavers are produced
through extrusion of the plastic. Such interlavers are known as “"wedge” interlayers. They can
also be formed, to a lesser extent by shaping {(stretching) of the interlayer. Shaping is typically
done to create a curved sunshade 6. Table 1 shows the wedge angle and reduction in thickness

for a standard 0.76 mm thick interlayer over 1 meter as a function of sunshade radius.

Note that wedge interlayer can be shaped to increase the wedge angle. Any combination of

wedge and shaped interlayer can be used o obtain the desired results.

Figures 7A, 7B and 7C show: a laminate with two standard interlayers, a laminate with one

wedge interlayer and a laminate with two wedge interlayers.

Wedge interlayer can be used with a printed obscuration to further reduce double vision.

Sunshade | interiaver | Wedge

Radius Thickness | Angle

i mm mrad

2.0000 0.5067 0.253

2.5000 (3.5429 (0.217

3.0000 (0.5700 0.150

3.5000 0.5811 0.168

4.0000 0.6080 0.152

4.5000 0.6218 0.138

5.0000 0.6333 3.127

5.5000 0.6431 0.117

6.0000 (.6514 (.109
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6.5000 0.6587 0.101

7.0000 {(3.6650 0.095

7.5000 (0.6706 0.C89

8.06000 0.6756 0.084

3.5000 0.6800 0.080

8.0000 (.6840 0.076

9.5000 0.6876 0.072

10.0000 | 0.680% 0.065

Table 1: Sunshade Radius vs. Wedge Angle

Enamel frit and printed ink can both be used on the same part and in any combination that is
convenient. As an example, the obscurations could be printed on the sheet 17, while the other
markings and images can be made with a conventional black screen print. The markings and
images do not have the same detrimental effect as the obscuration prints, due to their small

size and function.

Experimental results have demonstrated the remarkable and unexpected magnitude of
improvement of the invention and are shown in the following table {Table 2) and graphs.
Fracture strength is more than doubled, MTF is drastically improved (see Graph 1}, distortion is
reduced by a factor of six and double image if reduced from 15" to 3”. One should also note

that all four of these parameters are critical to the operation of a safety camera.

Table 2
Laminate with Black Frit Laminate with Obscuration
Printed on Film
Fracture Strength {ring-on- 60 Mpa 115 Mpa
ring}
Distortion {Camera window - | 150 miili diopters 25 milli diopters
5mm from the black edge)
Double image {Camera 157 {arc minute} 3”7 {arc minute)
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window - 5mm from the
black edge}

BATF mogsursd It 1he UUper Comerns wes

: Competitors window
AGP curvent production MRt
AGP Frint on 88T

Graph 1

As camera system for cars improve and cars now have advanced driving assisted systems the
vehicles windshield becomes an important component of the complex lens system that makes
up the vehicle vision system. For our interest here our windshield serves as a lens in front of the
camera, comprising one component of a complex lens system. The best way to evaiuate this

system is by measuring the MTF.

Modulation Transfer Function or "MTF" is the most widely used scientific method of describing
lens performance. The modulation transfer function is, a measure of the transfer of modulation
{or contrast) from the subject to the image. in other words, it measures how faithfully a lens
reproduces {or transfers) detail from the object to the image produced by a lens. When we
graph MTF we chart against contrast dropping from 100 to 0 and Spatial frequency {(Nyguist
frequency}. Spatial frequency is the ability to resclve over distance and as contrast drops this

ability gets weaker. Plotting in this X&Y gives us the total systems contrast and its ability to
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faithfully reproduce into the distance. This is especially important in semi-autonomous or
autonomous driving vehicles as the focus will be the horizon and all images in the focal plane

will need to be detectable both in shape and in size.

Printing the obscuration has resulted in a remarkable improvement in system MTF as compared

1o the same production model with a normal frit obscuration.

Advantages

1. Bestin class optics.

2. Frit induced surface defects are eliminated,

3. Residual stress caused by non-uniform heating of the frit is eliminated.
Residual stress caused surface mismatch due to the frit is eliminated.
Low distortion, comparable to ordinary clear glass.

Low double image, comparable to ordinary clear glass.
Lower probability of breakage.

Higher yvield during bending due to elimination of non-uniform heating.

A L

Higher yields during lamination due to higher strength, lower residual stress and less

surface mismatch.

Embodiment 1
The windshield of Figure 1 comprising a black enamel frit band 32, a black enamel frit wiper rest
area 31 one wedge interlayer, and an equipment obscuration 8, 34 printed on one surface of

the plastic sheet 17 {Figure 5).

Embodiment 2
The windshield of Figure 1 comprising a black enamel frit band 32, a black enamel frit wiper rest

area 31 and an equipment obscuration 8, 34 printed on both surfaces of the film 17 (Figure &).
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Embodiment 3
The windshield of Figure 1 comprising a wiper rest 31, black band 32 and an equipment
obscuration 8, 34 printed on one surface of the film 17 {Figure 5).
Embodiment 4
The windshield of Figure 1 comprising a wiper rest 31, black band 32 and an equipment

obscuration 8, 34 printed on both surfaces of the film 17 {Figure 6}.

Embodiment 5
The windshield of Figure 1 comprising a film 17, a wiper rest 33, black band 32 and an

equipment obscuration 8, 34 printed on one surface of the film {Figure 5}.

Embodiment 6
The obscuration combinations of the previcous embediments, 1-5, further comprising an
equipment obscuration separate from the black band and spaced from said black band by at

least 3mm illustrated in Figure 2.

Embodiment 7
A panoramic windshield {Figure 3} with the equipment obscuration printing on one surface of

the film 17 and an enamel frit wiper rest/black band.

Embodiment 8
A panoramic windshield {Figure 3} comprising and egquipment obscuration printed on both

surfaces of the film 17 {Figure 6).
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CLAIMS

A laminate comprising: at least two glass layers; at least two plastic interlayers; at least
one film layer; film layer, printed obscuration, the plastic interlayers positioned
between each set of glass and film layers and serving 1o attached glass layers to film
layers; and at least one obscuration produced by printing said obscuration onto a film
layer.

The laminate of claim 1 further comprising a PET film layer.

The laminate of claim 1 further comprising at least one wedge interlayer.

The laminate of clam 1 further comprising a performance film plastic layer.

The laminate of claim 1 further comprising a color correction filter printed on the film
layer.

The laminate of clam 1 further comprising an equipment obscuration separate from and
spaced from the black band obscuration.

The laminate of claim 1 further comprising at least one cobscuration screen printed on
the film layer.

The laminate of claim 1 further comprising at least one obscuration printed with a UV
cured ink.

A vehicle utilizing the laminate of claim 1.

18. Alaminate comprising:

a. atleast two glass layers;

b. atleast one plastic interlayer,

¢.  atleast one obscuration,

d. said at one plastic interlayer is positioned between each set of said glass layers
and serving to bond said glass layers to each other,

e. said least one obscuration produced by printing said obscuration onto said

plastic interlayer.

11. The laminate of claim 10 further comprising a PET film lavyer.

12. The laminate of claim 10 further comprising at least one wedge interlayer.
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13. The laminate of claim 10 further comprising a performance film plastic layer.

14. The laminate of claim 10 further comprising a color correction filter printed on a film
layer.

15, The laminate of claim 10 further comprising an equipment obscuration separate from
and spaced from a black band obscuration.

18. The faminate of claim 10 further comprising at least one obscuration screen printed on
the film layer.

17. The laminate of claim 10 further comprising at least one obscuration printed with a UY
cured ink.

18. Avehicle comprising the laminate of claim 10,
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ABSTRACY OF THE DISCLOSURE

The object of this invention is to provide a laminated automotive glazing having an obscuration
area produced by printing the obscuration on a film laminated between at least two layers of
plastic interlayers or directly on the interlayer rather than printing and firing an ename! frit
onto the glass. This results in a laminate having superior optical guality, higher strength and a

lower probability of breakage as compared to a laminate with a black enamel frit obscuration.
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Expediente No.: NC2017/0008445
Examen de Forma
Nuestra Ref.: P2017/000104

RESUMEN

El objeto de esta invencion es proporcionar un cristal laminado para automotores que tenga
un éarea de oscurecimiento producida por la impresion del oscurecimiento sobre una
pelicula laminada entre al menos dos capas de capas intermedias de pléstico o directamente
sobre la capa intermedia en lugar de imprimir y encender una frita de esmalte en el vidrio.
Esto da como resultado un laminado que tiene una calidad Optica superior, mayor
resistencia y una menor probabilidad de rotura en comparacion con un laminado con un

oscurecimiento con frita de esmalte negro.



OL ARTE MOUR E Expediente No. NC2017/0008445

OLARTE MOURE & ASOCIADOS Fecha: 21 de noviembre de 2017

Abogados - Attorneys

Sefiores

SUPERINTENDENCIA DE INDUSTRIA'Y COMERCIO
DIRECCION DE NUEVAS CREACIONES

E. S. D.

Re:  Expediente No. NC2017/0008445
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RESPUESTA AL OFICIO No. 12394, NOTIFICADO EL DIiA 24 DE AGOSTO DE
2017
(EXAMEN DE FORMA)

CARLOS R. OLARTE, mayor de edad y vecino de Bogota, identificado tal como aparece
al pie de mi firma, en mi caracter de apoderado de la sociedad solicitante, me permito
manifestar lo siguiente ante el auto emanado por ese Despacho, dentro del plazo legal

previsto en el articulo 39 de la Decision 486 en los siguientes términos:

1. a- La Examinadora sefiala que se requiere presentar antes de dieciseis meses
contados desde la fecha de presentacion de la solicitud una copia certificada, por la
autoridad que la expidid, de la solicitud cuya prioridad se invoca, y certificado de su fecha

de presentacion, expedido por la misma autoridad.

b- Considero superada la anterior objecion, en tanto adjunto al presente

memorial la correspondiente copia certificada de la solicitud cuya prioridad se invoca.
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2. a- La Examinadora sefiala que la solicitud no contiene copia del documento de

cesion de los inventores al Solicitante o a su causante.

b- Considero superada la anterior objecion en tanto que adjunto al presente memorial

los documentos en que constan las cesiones correspondientes de los inventores al Solicitante.

3. a- La Examinadora sefiala que el resumen se debe allegar de conformidad con lo

dispuesto en el articulo 31 D. 486 en el cual se establece que el resumen consiste en una sintesis

de la divulgacién técnica contenida en la solicitud de patente, debe adecuarse el resumen a lo

dispuesto en dicha norma, teniendo en cuenta que el extracto permitird precisar el objeto de la

invencion, sus elementos caracteristicos y el campo de aplicacion..

b- Considero superada la anterior objecion en tanto que adjunto al presente memorial

un documento que contiene el resumen de la solicitud.

4. a- La Examinadora objeta la claridad de la invencién de la siguiente manera:

El uso de la Reivindicacién 9 no es patentable, de acuerdo con el Art. 14;
El preambulo se encuentra muy general “Un laminado que comprende”. El
predmbulo indica cudl es el objeto de la invencion, que suele coincidir con
el titulo de la invencidon (aparato, proceso, composicion, etc.) y las
caracteristicas técnicas conocidas en el estado de la técnica;

En las reivindicaciones se presentan como caracteristicas técnicas
esenciales términos generales, tales como “capas intermedias de plastico”,
“capa de pelicula”, “oscurecimiento impreso” (Reivindicaciones 1 y 10),
“pelicula de pléstico de rendimiento” (Reivindicacion 4), “una pelicula
plastica de alto rendimiento” (Reivindicacion 13), los cuales sugieren de
forma imprecisa que la proteccion se extiende a otras posibles variaciones
o modificaciones y no restringen la invencion;

Las reivindicaciones no son claras porque presentan términos imprecisos
tales como: “al menos”;

La Reivindicacion 9 que tiene por objeto un producto “Un vehiculo que
utiliza el laminado de la reivindicacion 17, presenta una falsa dependencia
ya que depende de la Reivindicacion 1 que tiene por objeto un producto

“laminado que comprende”, lo cual no es permitido;
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— Las Reivindicaciones 9 y 18 que tiene por objeto un producto se
encuentran mal definidos, ya que no presentan la secuencia ldgica de pasos
con sus condiciones técnicas esenciales estructurales de caracter tangible;

— La Reivindicacion 18 que tiene por objeto un producto “Un vehiculo que
comprende (...)”, presenta una falsa dependencia ya que depende de la
Reivindicacion 1 que tiene por objeto un producto “laminado que

comprende”, lo cual no es permitido.

b- En primer lugar, sea esta la oportunidad de manifestar respetuosamente que
cualquier requerimiento relacionado con los requerimientos sustantivos, tales como la
patentabilidad del Capitulo Reivindicatorio en la etapa del examen de forma (Art. 38 D486) es
irregular, pues dicho examen de forma solamente pretende la verificacion de requerimientos
especificos, valga la redundancia, formales listados en los Articulos 26 y 27 de la Decision 486, y
no un analisis de fondo de la solicitud que se debe realizar en virtud del Articulo 45 (por ejemplo,

analisis de la claridad, soporte o unidad de invencion).

Es decir, en relacion con la evaluacion de requisitos de forma, la Decision 486 sélo se refiere al
cumplimiento de las disposiciones de los Articulos 26 y 27, tal como que el Examinador

verifique que la solicitud contenga una o maés reivindicaciones, independientemente del

contenido técnico o extension de las mismas, un titulo, el petitorio, cesiones, poderes, entre otros.

Lo anterior se encuentra claramente establecido en el Manual Andino de Patentes (MAP), en

donde establece con respecto al Examen de Forma de las reivindicaciones que “En esta etapa del

examen, de igual manera que para la descripcion, no se analizan la claridad ni concision de las

reivindicaciones. Basta con que el examinador de forma reconozca algo que parezca un

capitulo reivindicatorio, estos requisitos se vuelven importantes en el momento de entrar a

analizar la solicitud en el examen de fondo ya que mediante ellas se medira la extension de la

patente”® (énfasis fuera de texto). De hecho, el MAP establece respecto al Examen de Forma que
dicho examen consiste en la verificacion de: Petitorio, Descripcién, Reivindicaciones, Dibujos,
Resumen, Poderes (si fuere el caso), Copia del contrato de acceso o de uso de conocimiento
tradicionales (si fuere el caso), Certificado de depdsito del material bioldgico (si fuere el caso),

Documento de cesion de derechos del inventor al solicitante e Idioma.?

! Manual Andino de Patentes. Seccion 5.3.
2 Ibidem, Seccidn 5, subsecciones 5.1 a 5.10, p. 25 a 28
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Por lo tanto, considero que las objeciones elevadas por la Examinadora respecto a la claridad y la
patentabilidad de las reivindicaciones en esta etapa del tramite son injustificados y se extralimitan
segun las disposiciones legales aplicables pues la claridad y patentabilidad, de las
reivindicaciones no_deben ser estudiadas durante el examen de forma y no le corresponde al

solicitante pronunciarse sobre ello en esta etapa del tramite.

De hecho, vale la pena resaltar que el Solicitante no ha pedido formalmente gue la SIC examine

si_la invencion es patentable, tal como lo establece el Articulo 44 de la Decision 486, el cual

sefiala que “Dentro del plazo de seis meses contados desde la publicacion de la solicitud,

independientemente que se hubieren presentado oposiciones, el solicitante deberd pedir_que se

examine si_la_invencion es patentable. Los Paises Miembros podran cobrar una tasa para la

realizacion de este examen. Si transcurriera dicho plazo sin que el solicitante hubiera pedido que

se realice el examen, la solicitud caera en abandono” (énfasis fuera del texto).

En este sentido, dado que la solicitud no ha sido publicada y el solicitante tampoco ha solicitado

gue se realice el examen de patentabilidad, ni mucho menos se ha pagado la tasa para realizar

dicho examen, respetuosamente considero que el Solicitante no debe pronunciarse sobre aspectos
relacionados con la claridad ni patentabilidad de las reivindicaciones en respuesta al presente
examen de forma, y por el contrario, sélo esta en la obligacion de responder a aquellas objeciones

enmarcadas bajo los Articulos 26, 27 y 38 de la Decision 486.

5. Por todo lo anterior, considero que las objeciones presentadas por la Examinadora en su
examen de forma han sido resueltas y por consiguiente solicito respetuosamente que el Despacho
tenga por cumplidos los requisitos de forma y proceda con la publicacion de la solicitud de
acuerdo con el articulo 40 de la Decision 486.

Atentamente,

e
CARLOS R. OLARTE
C.C. No. 79.782.747 de Bogota

T.P. 74.295

ANEeXxos:
—  Cesion.

— Copia certificada de la prioridad.
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— Resumen.
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