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Provisional Application for Patent Cover Sheet
This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53(c)

Inventor(s)

Inventor 1

Given Name Middle Name Family Name City State Country j
'Vlario Arturo 'Vlannheim Astete ||Lima PE

Inventor 2

Given Name Middle Name Family Name City State Country j
'van Arturo [Comejo Figueroa [|Lima PE

Inventor 3

Given Name Middle Name Family Name City State Country j
'Vlauricio Fernando Comejo Pol | ima PE

All Inventors Must Be Listed — Additional Inventor Information blocks may be Add

generated within this form by selecting the Add button.

Title of Invention 'norganic Paint for Low CTE Glass Substrates

Attorney Docket Number (if applicable) 1511.26500

Correspondence Address

Direct all correspondence to (select one):

(® The address corresponding to Customer Number (O Firm or Individual Name

Customer Number 130061

The invention was made by an agency of the United States Government or under a contract with an agency of the United
States Government.

e No.

Yes, the invention was made by an agency of the United States Government. The U.S. Government agency name is:

Yes, the invention was under a contract with an agency of the United States Government. The name of the U.S.
Government agency and Government contract number are:
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Document Description: Provisional Cover Sheet (SB16)
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Entity Status
Applicant asserts small entity status under 37 CFR 1.27 or applicant certifies micro entity status under 37 CFR 1.28

O Applicant asserts small entity status under 37 CFR 1.27

(O Applicant certifies micro entity status under 37 CFR 1.29. Applicant must attach form PTO/SB/15A or B or eguivalent.

(® No

Warning

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required
by the USPTO to support a petition or an application. If this type of personal information is included in documents submitted
to the USPTO, petitioners/applicants should consider redacting such personal information from the documents before
submitting them to USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public
after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the
application) or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the
public if the application is referenced in a published application or an issued patent (see 37 CFR1.14). Checks and credit
card authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are
not publicly available.

Signature

Please see 37 CFR 1.4(d) for the form of the signature.

Signature Joseph L. Morales/ Date (YYYY-MM-DD) |P018-04-25
First Name Joseph Last Name orales Reglstrathn Number E8835
(If appropriate)

This collection of information is required by 37 CFR 1.51. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection
is estimated to take 8 hours to complete, including gathering, preparing, and submitting the completed application form to the USPTO.
Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department
of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. This
form can only be used when in conjunction with EFS-Web. If this form is mailed to the USPTO, it may cause delays in handling
the provisional application.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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) ) Attorney Docket Number | 1511.26500
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Inorganic Paint for Low CTE Glass Substrates

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

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

Inventor Information:

Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| I\llario Arturo I\llannheim Astete |
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

City |Lima ||Country of Residence | PE |

Mailing Address of Inventor:

Address 1 fv. Gillermo Dansey 1996

Address 2 Cercado de Lima

City | ima State/Province | FE
Postal Code Countryi | |

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

[«| fvan Arturo [Comnejo Figueroa E
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 A\v. Guillermo Dansey 1846

Address 2 Cercado de Lima

City | | ima State/Province | |
Postal Code Countryi | |PE

Remove
Inventor 3

Legal Name

EFS Web 2.2.12
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Attorney Docket Number | 1511.26500

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Inorganic Paint for Low CTE Glass Substrates

Prefix| Given Name Middle Name Family Name Suffix

| I\llauricio Femando Comejo Pol |
Residence Information (Select One) US Residency  (8) Non US Residency Active US Military Service

City |Lima || Country of Residence i PE |

Mailing Address of Inventor:

Address 1 Av. Guillermo Dansey 1846

Address 2 Cercado de Lima

City | | ima State/Province | |
Postal Code | | Countryi | |PE

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

Add

Correspondence Information:

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

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

Customer Number |130961

Email Address Fmorales@moralesq.com | Add Email | |Remove Email

Application Information:

Title of the Invention norganic Paint for Low CTE Glass Substrates

Attorney Docket Number| [1511.26500 Small Entity Status Claimed [ |

Application Type Provisional -
Subject Matter Utility v
Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country |

filed application

EFS Web 2.2.12
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Attorney Docket Number | 1511.26500

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Inorganic Paint for Low CTE Glass Substrates

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

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

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

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 130961

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365{(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference
required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the applicaticn number blank.

Prior Application Status ~ Remove
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
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.5.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign prionty application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

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

EFS Web 2.2.12
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Attorney Docket Number | 1511.26500

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Inorganic Paint for Low CTE Glass Substrates

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

[X] Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USFTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Property Office {KIPQO), the World Intellectual Property Office {WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14{(c) and (h). This box should not be checked if the applicant
does not wish the EPQ, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14{(h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{(c), access may be provided to information conceming the date o ffiling this Authorization.

Applicant Information:

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

EFS Web 2.2.12
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Attorney Docket Number | 1511.26500

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Inorganic Paint for Low CTE Glass Substrates

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

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

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

vI

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. X

Organization Name P\GP AMERICA S A

Mailing Address Information For Applicant:

Address 1 MG Towe, Piso 23

Address 2 Avenida paseo del Mar

City Panama State/Province
Countrf PA Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee |1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

EFS Web 2.2.12
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

1511.26500

Application Number

Title of Invention

Inorganic Paint for Low CTE Glass Substrates

selecting the Add button.

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

Signature:
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.
Signature [fJoseph L. Morales/ Date (YYYY-MM-DD)| [2018-04-25
First Name | Joseph Last Name | Morales Registration Number | p8835

Additional Signature may be generated within this form by selecting the Add button.

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.8.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Cffice may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act {56 U.5.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine

whether the Freedom of Information Act requires disclosure of these records.

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in

order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency’s responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2804 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were|
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.2.12
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INORGANIC PAINTS FOR LOW CTE GLASS SUBSTRATES

Cross-References to Related Applications

None

Abstract of the disclosure

The present invention discloses inorganic paints that comprises a Coefficient of Thermal
Expansion (CTE) lower or equal to the glasses where the inorganic paint is being applied.
The inorganic paint can be painted over any glass substrate, where the inorganic paint has
a chemical formulation tailoring the CTE of the paint that does not significantly affect the
stress profiles of the glass, does not generate fracture, and provides adequate aesthetic
properties to the glass substrate. The inorganic paint comprises the same or lower CTE

than the glaze. A glass including the inorganic paint of the invention is also described.

Inventors
Name Nationality | Address
Mario Arturo Mannheim . Av. Guillermo Dansey 1996, Cercado de
Peruvian )

Astete Lima, Pert

Ivan Arturo Cornejo . Av. Guillermo Dansey 1846, Cercado de
. Chile, USA | .

Figueroa Lima, Lima, Peru

Mauricio Fernando . Av. Guillermo Dansey 1846, Cercado de

) Peruvian ) )
Comejo Pol Lima, Lima, Peru

Field of the invention
This invention relates to the field of inorganic paints with a formulation that match the
Coefficient of Thermal Expansion (CTE) of the glass substrate where the paint is applied.

Background of the invention

In response to the government regulatory requirements for increased automotive fuel

economy, as well as the growing public awareness and demand for energy efficient

15412v1 1
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environmentally friendly products, automotive original equipment manufacturers, around

the world, have been working to improve the energy efficiency of their vehicles.

One of the key elements of this strategy to improve efficiency has been the concept of
light weighting. Often, more traditional, less expensive, conventional materials and
processes are being replaced by innovative new materials and processes which while
sometimes being more expensive, still have higher utility than the materials and processes
being replaced due to their lower weight and the corresponding increase in fuel efficiency.
Sometimes, the new materials and processes bring with them added functionality as well

as lighter weight. Vehicle glazing has been no exception.

By reducing the weight of the vehicle, not only substantial improvements can be made in
energy consumption, but additional challenges emerge in the mechanical properties point
of view. This is especially important for electric vehicles where the reduction in weight
directly translates into an increase in the range of the vehicle which is a key consumer
concemn. However, when reducing weight in the windshield or roof glasses, mechanical
and acoustic properties substantially decrease. For instance, the glass will break easily,

or it would be difficult to reduce the noise outside the car.

Glass manufacturers are trying to change the mechanical conditions of the layers of
laminate glasses, for instance, by using Borosilicate and or Boroaluminosilicates and or
aluminosilicates glasses instead of Soda Lime glasses in automotive windshields. For
example, borosilicate glasses can be 60 to 70% less in weight compared to a standard
Soda-Lime glass with the same mechanical conditions. However, the problem nowadays
is the painting process during the fabrication of an automotive laminated glasses, since
the glass has a Coefficient of Thermal Expansion (CTE) lower than the paint that is being
used. Typically, the edges of automotive glasses are painted with glass frits or inorganic
paints often referred as the black band, which serves both a functional and an aesthetic
role. The substantially opaque black print on the glass serves to protect the poly-urethane
adhesive used to bond the glass to the vehicle from ultra-violet light and the degradation
that it can cause. It also serves to hide the adhesive from view from the exterior of the

vehicle.
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Frits or paints available on the market usually have a CTE greater than that of the glass
on which they are being painted on, that is the case for example of Borofloat glasses.
When the glass is painted and then vitrified, due to the mismatch of CTE of the frit and
the glass, both the glass and the frit are potentially weakened with different tension forces
along the surface of the glass or frit, which then may be capable to breaking the glass
laminates. The vitrification process consists of having a glass, painting the desired area
with a frit, and then elevating the glass and paint temperature for a certain amount of time

in order to obtain viscous flow and good adhesion of the frit to the glass.

One approach of the prior art to solve this problem is to take ground glass of the same
type of the glass that is going to be laminated, break that portion of glass, grind it and
then form a composite paint. The ground glass in the frit may have a similar CTE of the
glass substrate where the fTit is going to be painted, however, the problem of doing this
is that the temperature of vitrification of the frit will increase and will not allow the glass
frit to flow, leaving a rough surface behind. Also, if the vitrification process gets too hot
or too long, it will not yield the desired results and in fact most likely will produce a
defects and poor adhesion. A wide variety of soda-lime based frits, with different
properties, are available for the various applications, however, there is no available
special glasses based frit compositions for low CTE glass substrates. This is especially

true for thin (2 mm or less) specialty glass substrates.

Accordingly, there is a need in the industry to develop a formulation of inorganic paints
that have alower CTE than existent frits that during the process create no surface tensions
ending on breakings of the glass substrates where the paint is used. Specifically, there is

the need to provide inorganic paints for glasses with low CTE.

Brief summary of the invention

The present invention relates to inorganic paint compositions that overcome the CTE
mismatch issue between the frit and the glass substrate. Specifically, the inorganic paint
of the present invention comprises a Coefficient of Thermal Expansion (CTE) lower or

equal to the glasses where the inorganic paint is being applied.
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The present invention also comprises a laminated glazing including the black band
composition, which is sandwiched between a set of two additional sheets of interlayer

plastic.

Brief description of drawings

Figure 1 Cross section of a typical automotive laminate with black frit obscurations on
surfaces number two and four.

Figure 2 Automotive laminate including the black band composition of the present
invention

Reference numerals

2 Glass

4 Plastic Bonding Interlayer

6 Black Frit Obscuration

16 | Opaque Plastic Interlayer

101 | Surface one

102 | Surface two
103 | Surface three
104 | Surface four

201 | Outer glass layer

202 | Inner glass layer

Detailed description of the invention

The present invention is directed towards to an inorganic paint that has a Coefficient of
Thermal Expansion (CTE) that matches the CTE of the glass substrate where the paint is

being employed or is lower than the glass substrate.

Generally, the inorganic paints or frits are comprised by a plurality of organic materials,
such as pigments, carriers, binders and finely ground glass and fluxes. Other materials

are also sometimes added to enhance certain properties: the firing temperate, anti-stick,
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chemical resistance, etc. Each one of these materials add a correspondent multiplier to

the CTE of the final paint, lowering or increasing the CTE of the inorganic paint.

The terminology used to describe the inorganic paint or frits composition will be
exemplified using laminated glasses as an example. However, it should be noted that the
following description can be also applied to any kind of glass on which an inorganic paint

can be applied, as follows.

Black enamel paints or frit obscurations are commonly printed on laminated and/or
tempered automotive glazing where they serve to hide the adhesive used to bond the
glazing to the body and to protect the adhesive from exterior degradation generated, for
instance, from ultraviolet light. However, frit has a number of drawbacks. The frit
weakens the surface of the glass. It can create distortion in the glass due to thermal
gradients. Printed frit obscurations are incompatible and cannot be used with many types
of coatings. Standard frit blocks ion exchange and so cannot be used with the chemical

tempering process.

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 aesthetics and it is commonly called the “black
band.” However, in the present invention as will be described, it should be understood

that the inorganic paint can be of any color.

The black frit is applied to the glass using a silk screen or ink jet printing process prior to
the heating and bending of the glass. As the flat glass is heated during the bending
process, the powdered glass in the frit softens and melts, fusing to the surface of the glass.
The frit becomes a permanent part of the glass. The frit is said to be “fired” when this
takes place. This is a vitrification process which is very similar to the process used to

apply enamel finishes on bathroom fixtures, pottery and appliances.
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The black frit interferes with the annealing process. Laminated glass, as required for
windshields, must be annealed to meet safety requirements. Glass is annealed by heating
the glass into the glass transition range to soften it, letting it soak for some period to allow
any stress to be relieved, and then slowly cooling back down through the glass transition
range until the glass freezes. The ideal would be to have inorganic paints matching the
CTE of the glass where it is going to be used. However, as stated before, the mismatch
between the CTE of the laminated glass and the glass frit may result in residual stress in
the laminate when the surfaces of the laminated glass are forced together during

lamination.

Regarding the glass used for automotive applications, it should be noted that historically
windows have been made from standard soda-lime glass, since this is the most common
and economical formulation and accounts for a large percentage of the world’s glass
productions. Soda-lime glass is made from sodium carbonate (soda), calcium carbonate
(lime), silicon dioxide (silica), aluminum oxide (alumina), and small quantities of other
substances added to alter the color and other properties. Other types of glass are known
but have primarily been reserved for specialty applications. There they are used to
provide for thinner and lighter glazing. While many types of paints are available for
printing on soda-lime glass, to the best of our knowledge there is no inorganic paints for

non-soda lime glasses in the market today.

If a non-soda-lime glass is used, there is the need to find a compatible frit that matches
the CTE of the non-soda-lime glass. Commonly soda-lime glasses use different methods
for painting any of the layers of the laminate, for instance, a painted obscuration may be
printed and fired if needed in any face of the layers of the laminate. However, this cannot

be done when the CTE of the frit does not match the CTE of the glazing.

In response to those needs, the present invention discloses inorganic paint compositions

comprising the following formulation:

Ranges (wt%) Oxide

Silicon oxides 8 to 50
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Boron oxides 5to 15

Bismuth oxides 0to 45

Zinc oxides 0 to 20

Chrome oxides 10 to 40

Copper oxides 01025

Iron oxides 0to 5

Molybdenum oxides | Oto 1

Aluminum oxides 0to5

Tin oxides 0to5

Zirconium oxides 0to3

Sodium oxides 0to 10
Total 100

The inorganic paint composition of the present invention may have additional metallic
materials commonly found in inorganic paints. In embodiments where the composition
is used as a frit over the surface of a laminated glass, the combination of the foregoing
composition may result in a black band composition having a CTE lower or equal than
the CTE of the laminated glass where the composition is applied. The formulation of the
inorganic paint of the present invention lowers the CTE of the frit while maintains

appropriate melting point of the frit during the vitrification process.

Using boron oxide in the composition, is advantageous since it has a negative CTE. That
is, boron oxide contracts when heated, therefore helping the composition of the present
invention to achieve a lower CTE than the glass substrate. The inorganic paint of the
present invention may also comprise colorants in different ratios, for instance, the

composition may include around 2-6% of a black colorant.

The resulting inorganic paints has a CTE between 30-65 x107/°K, and a viscosity less or

equal to 10* Poise at temperatures between 500 °C to 750 °C.
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The claimed compositions melt at lower temperatures (i.e. lower glass melting point is
achieved), achieves an adequate CTE (i.e. lower than the glass substrate or glaze)

avoiding any significant tension on the glass.

A typical automotive laminate cross section is illustrated in Figure 1. The laminate is
comprised of two layers of glass, the exterior or outer layer, 201 and interior or inner
layer, 202 that are permanently bonded together by a plastic layer 4 (interlayer). The
glass surface that is on the exterior of the vehicle is referred to as surface one 101 or the
number one surface. The opposite face of the exterior glass layer 201 is surface two 102
or the number two surface. The surface of glass 2 that is in the interior of the vehicle is
referred to as surface four 104 or the number four surface. The opposite face of the
interior layer of glass 202 is surface three 103 or the number three surface. Surfaces two
102 and three 103 are bonded together by the plastic layer 4. An obscuration 6 may be
also applied to the glass. Obscurations are commonly comprised of black enamel frit
printed on either the number two 102 or number four surface 104 or on both. The laminate

may also comprise a coating 18 on one or more of the surfaces.

The types of glass 2 that may be used in either the exterior or interior glass layers include
but are not limited to: the common soda-lime variety typical of automotive glazing as
well as aluminosilicates, lithium aluminosilicates, borosilicates, glass-ceramics, and the
various other inorganic solid amorphous compositions which undergo a glass transition
and are classified as glass included those that are not 100% transparent. These are generic
families which can overlap, and which can be applied to a broad range of glass
formulations. As an example, there is not a single specific formulation that comprises
aluminosilicate glass. Rather there are a broad range of glass formulation that can be
classified as an aluminosilicate based upon containing aluminum compounds. Typical
thickness used for the exterior and interior glass layers may range from 1 mm to 8 mm
for the exterior glass layers and from 0.5 mm to 3 mm for the interior glass layers.
However, it should be noted that the composition of the present invention may be used

over even lower ranges of glass thicknesses.
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Usually in automotive glasses, annealed glass is used. Annealing is a process where the
glass has been slowly cooled from the bending temperature down through the glass
transition range. This process relieves any stress left in the glass from the bending process
in a few minutes. Annealed glass breaks into large shards with sharp edges. When
laminated glass breaks, the shards of broken glass are held together, much like the pieces
of a jigsaw puzzle, by the plastic layer helping to maintain the structural integrity of the
glass. A vehicle with a broken windshield can still be operated. The plastic layer 4 also
helps to prevent penetration by objects striking the laminate from the exterior and in the

event of a crash occupant retention is improved.

The glass layers are formed using gravity bending, press bending, cold bending or any
other conventional means known in the art. Gravity and press bending methods for

forming glass are well known in the art and will not be discussed in the present disclosure.

Cold bending is a relatively new technology. As the name suggest, the glass is bent, while
cold to its final shape, without the use of heat. On parts with minimal curvature a flat
sheet of glass can be bent cold to the contour of the part. This is possible because as the
thickness of glass decreases, the sheets become increasingly more flexible and can be
bent without inducing stress levels high enough to significantly increase the long-term
probability of breakage. Thin sheets of annealed glass, in thicknesses of about 1 mm, can
be bent to large radius cylindrical shapes (greater than 6 m). When the glass is chemically,
or heat strengthened the glass can endure much higher levels of stress and can be bent
along both major axis. The process is primarily used to bend chemically tempered thin

glass sheets (<1 mm) to shape.

Cylindrical shapes can be formed with a radius in one direction of less than 4 meters.
Shapes with compound bend, that is curvature in the direction of both principle axis can
be formed with a radius of curvature in each direction of as small as approximately 8
meters. Of course, much depends upon the surface area of the parts and the types and

thicknesses of the substrates.
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The cold bent glass will remain in tension and tend to distort the shape of the bent layer
that it is bonded to. Therefore, the bent layer must be compensated to offset the tension.
For more complex shapes with a high level of curvature, the flat glass may need to be

partially thermally bent prior to cold bending.

The glass to be cold bent is placed with a bent to shape layer and with a bonding layer
placed between the glass to be cold bent and the bent glass layer. The assembly is placed
in what is known as a vacuum bag or also on a ring that has a suction hose. The vacuum
bag is an airtight set of plastic sheets, enclosing the assembly and bonded together it the
edges, which allows for the air to be evacuated from the assembly and which also applies
pressure on the assembly forcing the layers into contact. The assembly, in the evacuated
vacuum bag, is then heated to seal the assembly. The assembly is next placed into an
autoclave which heats the assembly and applies high pressure. This completes the cold
bending process as the flat glass at this point has conformed to the shape of the bent layer
and is permanently affixed. The cold bending process is very similar to a standard
vacuum bag/autoclave process, well known in the art, except for having an unbent glass

layer added to the stack of glass.

Heat strengthened, full temper soda lime float glass, with a compressive strength in the
range of at least 70 MPa, can be used in all vehicle positions other than the windshield.
Heat strengthened (tempered) glass has a layer of high compression on the outside
surfaces of the glass, balanced by tension on the inside of the glass which is produced by
the rapid cooling of the hot softened glass. When tempered glass breaks, the tension and
compression are no longer in balance and the glass breaks into small beads with dull
edges. Tempered glass is much stronger than annealed laminated glass. The lower
thickness limits of the typical automotive heat strengthening process is about 3 mm. This
is due to the rapid heat transfer that is required. It is not possible to achieve the high
surface compression needed with thinner glass using the typical blower type low pressure

air quenching systems.
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The tests performed were carried out taking into account the following criteria to select

the materials of the inorganic paint: 1) that the paint has a CTE lower or equal than the

CTE of the glass where the paint is going to be used; and ii) that the paint frits has a lower

melting point than the glass substrate. It should be noted that the state of the art provides

paintings with low melting point but this at the expense of having a frit with high CTE.

The present invention discloses an inorganic paint that does not raises the CTE of the

glass frit.

15412v1

Example 1. Referring to the composition shown in Figure 1, a first example was
carried out on a laminate windshield comprising a standard Borosilicate glass, 1.1
mm thick exterior glass layer 201 and a 0.7 mm thick Aluminosilicate interior
glass layer 202. A sheet of 0,76 mm PVB interlayer 4 is placed between the
exterior and interior glass layers. A black fritis printed on the number four surface
104 of the interior glass layer 202, comprising the following composition: 14%
silicon dioxide, 10% boron oxide, 40% bismuth (III) oxide, 5% zinc (I) oxide,
14% chrome (III) oxide, 8% copper (II) oxide, 2% iron (III) oxide, 1%

molybdenum (V1) oxide, 1% aluminum oxide, 4% tin oxide and 1% sodium oxide.

The tension stress was measured in fourteen different points along the surface of
a curved laminated glaze were the frit was printed and vitrified. The results are

shown in the table below, and were below the standard (< 8 MPa) for windshields:

Measured | Tension stress
point | measure [MPa]

1 1.6

2 0.9

3 1.6

4 37

5 52

6 0.0

7 0.0

8 0.9

9 35
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10 1.8
11 1.1
12 4.4
13 0.3
14 1.3

The color properties of the frit (lightness value 1) were also measured using the
CLI Lab color measurement standard. The measured lightness of the glass frit was

below 14 L.

Example 2. A second example consisted in a laminate windshield comprising a
standard Borosilicate glass, 1.1 mm thick exterior glass layer 201 and a 0.5 mm
thick Aluminosilicate interior glass layer 202. A sheet of 0,76 mm PVB interlayer
4 is placed between the exterior and interior glass layers. A black frit is printed
on the number four surface 104 of the interior glass layer 202, comprising the
following composition: 8% silicon dioxide, 10% boron oxide, 17% zinc (I) oxide,
34% chrome (III) oxide, 20% copper (II) oxide, 1% molybdenum (VI) oxide, 1%

aluminum oxide, 3% zirconium (II) oxide, and 6% sodium oxide.

The tension stress was measured in fourteen different points along the surface of
a curved laminated glaze were the frit was printed and vitrified. The results are

shown in the table below, and were below the standard (< 8 MPa) for windshields:

Stress

Point measure

[MPa]
1.6
4.1
1.1
1.9
3.4
6.7
1.7
1.9
43
1.6
1.3

— | —
ol =gl INR -GN BN R KWL S VR T S
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12 4.4
13 53
14 1.2

The measured lightness of the glass frit of this example was also measured and

was below 14 L.

Example 3. A third example consisted in a laminate windshield comprising a
standard Borosilicate glass, 1.1 mm thick exterior glass layer 201 and a 0.5 mm
thick Aluminosilicate interior glass layer 202. A sheet of 0,76 mm PVB interlayer
4 is placed between the exterior and interior glass layers. A black frit is printed
on the number four surface 104 of the interior glass layer 202, comprising the
following composition: 36% silicon dioxide, 10% boron oxide, 7% bismuth (IIT)

oxide, 28% chrome (I1I) oxide, 16% copper (II) oxide, and 3% aluminum oxide.

The tension stress was measured in fourteen different points along the surface of
a curved laminated glaze were the frit was printed and vitrified. The results are

shown in the table below, and were below the standard (< 8 MPa) for windshields:

Stress
Point measure

[MPa]
1 0.7
2 0.5
3 1.5
4 14
5 0.4
6 0.4
7 14
8 1.6
9 1.6
10 1.9
11 0.9
12 0.8
13 0.7
14 1.8

13



The measured lightness of the glass frit of this example was also measured and

was below 14 L.

It must be understood that this invention is not limited to the embodiments described and
illustrated above. A person skilled in the art will understand that numerous variations
and/or modifications can be carried out that do not depart from the spirit of the invention,

which is only defined by the following claims.
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CLAIMS

1. An inorganic paint for glass substrates, comprising a Coefficient of Thermal

Expansion (CTE) lower or equal than that of the glass substrate.

2. The inorganic paint according to Claim 1, further comprising boron, silicon,
bismuth, zinc, chrome, copper, iron, molybdenum, aluminum, tin, zirconium, and sodium

oxides.

3. The inorganic paint according to Claim 1, comprising 8-50% silicon oxides, 5-
15% boron oxides, 0-45% bismuth oxides, 0-20% zinc oxides, 10-40% chrome oxides,
0-25% copper oxides, 0-5% iron oxides, 0-1% molybdenum oxides, 0-5% aluminum

oxides, 0-5% tin oxides, 0-3% zirconium oxides, and 0-10% sodium oxides.

4, The inorganic paint of Claim 1, wherein the paint has a CTE between 30-70 x10"
/K.

5. The inorganic paint of Claim 1, wherein the paint has a CTE between 30-55 x10-
/K.

6. The inorganic paint of Claim 1, wherein the paint has a CTE between 30-45 x10"
/K.

7. The inorganic paint of Claim 1, wherein the paint has a viscosity less or equal to

10*  Poise at temperatures between 500°C to 750 °C.

8. A laminate glazing comprising:
a- an outer glass layer;
b- an inner glass layer;
c- an intermediate plastic layer;
d- the inorganic paint of Claim 1;
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wherein at least one of the outer or inner glass layers have a CTE between 30 to
70 x107/°K.

9. The laminate of Claim 8, wherein the glass if from the family of Aluminosilicate,
Alkali aluminosilicate, Borosilicate, Boroaluminosilicate, Alkali
Boroaluminosilicate.

10. The laminate of Claim 8, wherein said laminate has a maximum tension of 8 MPa

and a minimum compression of -5 MPa.

11. The laminate of Claim 8, wherein the black band color is below 14 L.
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Solicitante: AGP AMERICA S.A.
Nuestra Ref.: P2018/000114

RESPUESTA AL OFICIO No. 7795, NOTIFICADO EL DIA 25 DE JUNIO DE 2018
(EXAMEN DE FORMA)

CARLOS R. OLARTE, mayor de edad y vecino de Bogotd, identificado tal como aparece
al pie de mi firma, en mi caréacter 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- El Examinador solicita allegar el documento de cesién de derechos de los

inventores al solicitante.

b- Me permito adjuntar al presente memorial la respectiva copia del

documento de cesion.
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2. a- El Examinador sefiala que se debe presentar dentro de los nueve meses
siguientes contados a partir de la fecha de presentacion de la solicitud, la copia certificada de
la prioridad.

b- Considero superada la anterior objecién en tanto que se adjunta al presente

escrito la copia de prioridad.

3. Por lo anterior, considero que la objecién presentada por la Examinadora en su
examen de forma ha sido resuelta 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

Anexos:
— Copia documento de cesion;
— Copia del documento de prioridad.
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