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AUTOMOTIVE LAMINATED GLAZING WITH ENHANCED SPECTRAL
PROPERTIES USING BAND ABSORPTION DYES

Field of Invention

The present invention relates generally to the field of laminated glazing using optical narrow

band absorption dyes.

Abstract

The present invention provides for a laminate that utilizes the ability of a narrow band
absorbing dyes to absorb selective wavelengths of light by identifying a color target and tuning
to that target. Working with just glass compositions, coatings, interlayers and films, all of
which act as broad band filers, it is difficult to fine tune the spectral response of a laminate.
Narrow band absorbing dyes are used to selectively tune the spectral response to achieve

targeted performance in the UV, visible and IR ranges of the spectrum.

Background of the invention

The various glass compositions, interlayers, films and coatings, used to improve solar control,
reduce weight and add other features in laminated glass, may shift visible color, the white point,
towards a less desirable aesthetic. This is because these materials act as optical broad band
filters. As such, they typically are active over a broad range with a low slope leading to less

than desired response especially in the transition areas.

Limited options exist for controlling and adjusting the spectral response. Working with just
the glass compositions, coatings, interlayers and films it is difficult to fine tune the spectral
response of a laminate within a narrow band of the spectrum. The final result is often a
compromise between performance, aesthetics and regulatory compliance. As can be
appreciated, means for fine tuning of the spectral response would enhance both performance

and aesthetics.
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Description of drawings

Figure 1 is a cross section of a typical laminate;

Figure 2 is a cross section of the laminate of the present invention with film.

Guide to the numbers
#1 Surface

#2 Surface

#3 Surface

#4 Surface
Glass
Interlayer

Film
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Detailed description of the invention

The present invention refers to a laminate which uses narrow band absorbers to fine tune and

adjust the spectral response of the laminate.

Narrow band absorbers, with absorption bands as narrow as 10 nm, filter out light with low
visible color even at high optical densities. Some examples of the spectral response are shown
in Charts 1 - 4. These narrow band absorption dyes are used to create selective wavelength
filters. These filters are used in LASERs, camera lenses, eye glasses and in security
applications. The present invention may combine multiple absorbers to customize the shape
of the absorption. Narrow band absorbers can also be used in conjunction with board band

absorbing dyes to create sharp cut-off, long pass filters.

Referring to FIG. 1, it is shown a laminated glass comprised of an assembly of at least two

glass layers § which are bonded together using plastic layers 6.
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In one embodiment of the present invention, as shown in FIG. 2, the plastic layer 6 can also
include a film layer 7. A film 7 is defined to include but is not limited to: polyester (PET),
polymer dispersed liquid crystal (PDLC), suspended particle device (SPD), coated solar control

film, electro-chromic film (EC) or a tinted film.

Narrow band absorbers are available in forms that can be mixed with solvents or water and that
can be dispersed within plastics. Multiple means for application of this type of bands can be
applied by spray or any other suitable means known in the art, of a water or solvent based

carrier to the glass 5 or plastic layers 6.

Alternately, the dye can be mixed in with the plastic 6 prior to forming of the plastic layer. In
this manner, the narrow band absorbers can be applied, in any combination, as a coating to any
of the glass or plastic surfaces (1, 2, 3, or 4) or dispersed in the plastic layers. The dyes can be

incorporated such as to cover the entire area of the laminate or a selective portion.

Multiple applications cross section can be applied for the present invention, such as for
automotive glazings is a windshield. In such applications, a combination of narrow band and
broad band absorbing dyes can be configured to filter or more accurately attenuate visible light

in multiple or single combinations of spectral bands.

This alone or in combination with technologies such as glass coatings, films, interlayers and
glass compositions constitutes a novel optical filter. The filter is comprised of any number of
dyes applied to any combination of surfaces of the glass and plastic surface and/or dispersed in

any combination of the plastic layers.

Highly thermally stable, narrow band, visible light absorbing dyes can be used to selectively
tune color in automotive glazing. Narrow band absorbers have been of interest for some time
due the high exciton diffusion coefficient properties and the very specific tunable wavelength
absorption, some with characteristics as low as 10 nm at half-mast and some with
characteristics as wide as 100 nm at half-mast. In this particular instance, the present invention
may use the narrow wavelength absorptions as a method of selectively tuning color without

compromising total visible light (Tvis) into the vehicle.
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The laminate of the present invention utilizes the ability of the narrow band absorber to absorb
selective wavelengths of light by identifying a color target and tuning to that target. At the
same time this allows more total visible light to enter thought the total glazing that with a broad
band filter. This provides more flexibility to use more absorbers at different wave lengths
and/or to mix these absorbers with broad band absorbers to attain our final desired effect and

create an optical filter. For instance,

In applications where tuning color is particularly difficult, as when the selected components of
the laminate have a function driven “lock™ on a certain range of bandwidths, tuning can become
very difficult if not impossible with broad band absorbers. Variable light transmission products
like SPD, PDLC, or EC often exhibit these properties. Using a lot of the available visible
spectrum and coming close to the total allowable Tvis color correction or tuning colors to

specific client requests can become impossible.

In example, a variable transmission film has a functional “Lock” on 450 nm to 525 nm causing
the final product to be a very bold blue. With a narrow band absorber placed at 475 nm with a
very narrow peak in the range of 30 nm at half-mast, that peak could absorb blue light and shift
the apparent or observed color to the orange side of the spectrum, all the while still fitting

within the tight specifications of total Tvis.

The secondary effect of this is an apparent white point shift in the vision of the observer, giving
rise to natural color and hue enchantments that can also be targeted or selectivity tuned if so
desired. For instance, the front glazing windshield of fleet vehicles could be enhanced to more
readily detect orange and red safety signs or systems in certain lighting conditions such as dusk

or dawn.

Another application for this type of absorber is solar performance, or additional solar
performance. The volume of energy in the visible spectrum peaks near 500 nm. Using a
narrow band absorption with a 500 nm peak will significantly reduce the total solar load (Tsol)
and allow the secondary use of other technologies such as silver coatings or films without

sacrificing total TVIS. Using a narrow band absorber that showed both a main peak at 600 nm
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and a secondary peak at 350 nm would help create a virtual notch filter that could be filled in
by a broad band absorber or by additional technologies that could be reflective or absorbing in

nature.

Advantages

Improved aesthetics (color);

Ability to enhance colors;

Improved solar performance;

Increase visible light without increasing solar load;

Reduce glare.

Examples

A windshield including a narrow band absorbing dye, having a bandwidth in the 550 nm range,

spray coated on surface 2 of the interlayer to improve solar performance and shift the color.
A windshield including a narrow band absorbing dye, having a bandwidth in the 380 - 420 nm
range is dispersed in the interlayer as the interlayer is extruded to protect SPD/PDLC films

from UV and near UV.

A windshield including a narrow band absorbing dye, having a bandwidth in the 780 - 820 nm

range, spray coated onto surface 2 of the glass to improve solar performance.

A windshield including a narrow band absorbing dye having peaks at both 450 and 600 nm is
spray coated onto surface 2 of the glass to shift the white point.

The forms of the invention shown and described in this specification represent illustrative
preferred embodiments and it is understood that various changes may be made without

departing from the spirit of the invention as defined in the following claimed subject matter.

References
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U.S. application Ser. No. 13/029,997, filed Feb. 17, 2011, titlted EYEWEAR WITH CHROMA
ENHANCEMENT which claims the benefit under 35 U.S.C. §119(e) of U.S. Provisional
Patent Application No. 61/425,707, filed Dec. 21, 2010, titled EYEWEAR AND LENSES
WITH CHROMA ENHANCING FILTER, and U.S. Provisional Patent Application No.
61/324,706, filed Apr. 15, 2010, titted EYEWEAR AND LENSES WITH CHROMA
ENHANCING FILTER.
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Claims:

1. A laminate comprising:

— atleast two glass layers,

— atleast one plastic layer,

— at least one narrow band absorbing dye,

said plastic layer positioned between major surfaces of said glass layers and serving to
bond said glass layers to each other,

said narrow band absorbing dye applied to at least a portion of the vision area of the

laminate.

2. The laminate of claim 1 further comprising said narrow band absorbing dye applied to

at least one of the glass layer surfaces.

3. The laminate of claim 1 further comprising said narrow band absorbing dye applied to

at least one of the glass layer surfaces adjacent to a said plastic layer surface.

4. The laminate of claim 1 further comprising said narrow band absorbing dye applied to

at least one of the plastic layer surfaces.

5. The laminate of claim 1 further comprising said narrow band absorbing dye dispersed

through at least a portion of at least one plastic layer.

6.  The laminate of claim 1 further comprising at least one plastic layer comprising a film

layer positioned between the major surfaces of two thermo-plastic layers.

7. The laminate of claim 6 further comprising a film layer which is a PET plastic.

8.  The laminate of claim 6 further comprising a film layer which is a substantially plastic

performance film.

9. The laminate of claim 1 further comprising a narrow band absorbing dye having a

chemical composition of

11601v1



10. The laminate of claim 1 further comprising a narrow band absorbing dye having a band
width of 150 nm.

11. The laminate of claim 1 further comprising a narrow band absorbing dye having a band
width of 100 nm.

12.  The laminate of claim 1 further comprising a narrow band dye absorbing having a band
width of 50 nm.

13.  The laminate of claim 1 further comprising at least one narrow band absorbing dye a
bandwidth substantially in the IR range.

14.  The laminate of claim 1 further comprising at least one narrow band absorbing dye
having a bandwidth substantially in the visible range.

15.  The laminate of claim 1 further comprising at least one narrow band absorbing dye
having a bandwidth substantially in the UV range.

16.  The laminate of claim 1 further comprising a narrow band absorbing dye positioned in
the camera field of view.
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Inventors
— Mario Arturo Mannheim Astete, Peruvian, Av. Guillermo Dansey 1846, Cercado
de Lima, Peru.
— Philip Denton Gordon, United States, Guillermo Dansey 1846, Cercado de Lima,

Lima, Pert.
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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.

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 lt\GP América SA.
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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
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patent application publication.
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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.
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