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EXECUTION VERSION

PATENT ASSIGNMENT

THIS PATENT ASSIGNMENT (hereinafter, the “Assignment”), made and entered into
as of the Ist day of October, 2016 by and between PPG Industries Ohio, Inc., a Delaware
corporation having a principal place of business at 3800 West 143rd Street, Cleveland, Ohio,
44111 (hereinafter “PPG”), and Vitro, S.A.B. de C.V., a Mexican corporation having a principal
place of business at Av. Ricardo Margain Zozaya #400, Col. Valle del Campestre, San Pedro
Garza Garcia, Nuevo Ledn, México 66265 (hereinafter “Company’”). Capitalized terms used but
not defined herein shall have the meanings given to them in the Sale and Purchase Agreement
dated as of July 20, 2016, by and among PPG Industries, Inc., PPG, PPG Canada Inc., Vitro Flat
Glass LLC and Company (“Sale and Purchase Agreement”).

WHEREAS, PPG is the owner of all right, title, and interest in and to the patents and
patent applications appearing on Schedule A hereto (hereinafter the “Patents”);

WHEREAS, Vitro Flat Glass LLC has designated Company as a Subsidiary Transferee
under the Sale and Purchase Agreement; and

WHEREAS, Company is desirous of acquiring all of PPG’s right, title, and interest in
and to the Patents pursuant to the terms of the Sale and Purchase Agreement.

NOW, THEREFORE, for good and valuable consideration, the receipt and sufficiency of
which is hereby acknowledged, PPG, intending to be legally bound hereby irrevocably sells,
contributes, conveys, assigns, transfers, and sets over to Company, its successors, legal
representatives and assigns, PPG’s entire right, title, and interest in and to the Patents; and all
patents which may be granted thereon; and all applications for patents which may hereafter be
filed for inventions embodied by said Patents, and all patents which may be granted for said
inventions; and all extensions, renewals, continuations, continuations-in-part, reexaminations,
foreign counterparts and reissues which may be granted therefrom; together with (A) the right to
prosecute, maintain and defend the Patents before any public or private agency, office or
registrar including by filing reissues, reexaminations, divisions, continuations, continuations-in-
part, substitutes, extensions and all other applications relating to the Patents; (B) all rights of
priority based upon the filing of said applications which are created by any law, treaty or
international convention; and (C) the full right to sue, including all causes of action (whether
known or unknown or whether currently pending, filed, or otherwise) and other enforcement
rights for (i) damages, (ii) injunctive relief, (iii) any other remedies of any kind (in each of cases
(1), (i1) and (iii) for past, present or future infringement of any of the Patents), (iv) all rights to
collect royalties and other payments under or on account of any of the Patents and (v) the right to
fully and entirely stand in the place of PPG in all matters related thereto; these rights to be held
and enjoyed by Company, its successors and assigns, as fully as the same would have been held
and enjoyed by PPG had this assignment not been made; and PPG hereby authorizes and
requests the Commissioner for Patents of the United States, and any official of any country or
countries foreign to the United States, whose duty is to issue patents on any such applications as
aforesaid, to issue all patents for said inventions to Company, its successors, legal representatives
and assigns, in accordance with the terms of this instrument.

And for the consideration aforesaid, PPG agrees that it will, upon request, and at
Company’s sole expense and at no expense to PPG, communicate to Company, its successors,
legal representatives and assigns, any material facts known to it respecting said applications, and
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testify in any legal proceeding, execute additional lawful papers, make all rightful oaths and
generally do everything reasonably necessary to aid Company, its successors, legal
representatives and assigns, to obtain and enforce any attendant rights in any and all countries
and generally do all other lawful acts reasonable and necessary to give effect to and to record this
Assignment. Notwithstanding the foregoing, PPG agrees that it will execute said additional
lawful papers at no expense to Company, including to enable Company to record the Assignment
herein in any country throughout the world; provided, however that, Company shall bear the
expenses associated with the recordation of this Assignment, in any country, including the
expenses associated with obtaining any required Apostilles and/or certifications. If PPG fails to
promptly take or execute any such action or document after written request by Company, PPG
hereby constitutes and appoints Company as true and lawful agent and attorney-in-fact of PPG,
with full power of substitution, in the name and stead of PPG but on behalf and for the benefit of
Company, to take and execute in the name of PPG any and all actions and documents that may
be deemed proper to effect the assignments contemplated in this Assignment.

PPG does hereby covenant that it has the full right to convey its entire interest herein
assigned, and that PPG has not executed, and will not execute, any agreement in conflict
herewith. This Assignment shall extend to and be binding upon all successors, assigns and
licensees of the parties. In the event any provision of this Assignment is declared void or
unenforceable by any judicial or administrative authority, this shall not in and of itself nullify the
remaining provisions of this Assignment unless the parties mutually decide that such declaration
adversely affects the original intent of the parties. This Assignment, along with its Schedule and
the Sale and Purchase Agreement and its Schedules and Exhibits, constitutes the entire
understanding and agreement of the parties hereto with respect to the subject matter hereof and
supersedes all prior and contemporaneous agreements or understandings, inducements or
conditions, express or implied, written or oral, between and among the parties with respect
hereto. To the extent of any conflict between this Assignment and the Sale and Purchase
Agreement with respect to the subject matter herein, the Sale and Purchase Agreement will
govern. This Assignment may not be amended unless by writing duly executed by both parties.
Any waiver by PPG or Company of a breach of any term or condition of this Assignment shall
not be considered as a waiver of any subsequent breach of the same or any other term or
condition hereof. This Assignment is effective as of the date set forth in the preamble above (the
“Effective Date”). This Assignment may be executed in two (2) or more counterparts, each of
which will be deemed an original and all of which together will be considered one agreement.
This Assignment shall be governed, including as to validity, interpretation and effect, by, and
construed in accordance with, the internal laws of the State of New York applicable to
agreements made and fully performed within the State of New York, without reference to its
choice of laws principles.

[Signature page follows]
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", Name: ijafc/IO' Jose Maiz -
. "~ Rodriguez '
Title!. VP Strategic Planning
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ACTA NUMERO 1 95,374/16 L LEVANTADA FUERA DE PROTOCOLO.

~EN LA CIUDAD DE. MONTERREY CAPITAL DEL ESTADO DE NUEVO LEON a los 28
'(vemt]ocho) dias de septiembre 2016 (dos mil dieciséis), Yo, Licenciado OSCAR ELIZONDO ALONSO,
Notario Pablico, Titular de la Notaria Pablica Nimero (25) veinticinco, con ejercicio la Demarcacion
Notarial correspondiente. al- Primer Distrito 'Registral, con Residencia en este Municipio, HAGO
CONSTAR:- Que comparccicron los sefiores Contador Ptiblico ALBERTO HERNANDEZ TELLEZ y
Licenciado RICARDO JOSE MAIZ RODRIGUEZ, y Manifestafon que reconocen como suyas y de su
pufio y ‘letra las firmas con que la: calzan en el presente documento dando por generales las siguientes:- El

"sefior Contador Piblico ALBERTO HERNANDEZ TELLEZ, Mexicano, mayor ‘de edad, casado,
Profesionista, al corriente en el pago del Impuesto sobre la Renta, con Registro Federal de Contr1buyentes :
Numero HETA-691112, y con domicilio convencional en calle Magallaies niimero 517, Colonia Trevifio,
en ésta Ciudad, identificandose con Credencial de Elector con Fotografia con nimero de F olio 081676964, _
Clave de Elector HRTLAL69111208H501, expedida por el Instituto Federal Electoral.- Y el sefior
'Licenciado RICARDO JOSE MAIZ RODRIGUEZ, Mexicano, mayor de edad, de 36 afios de edad, casado,
originario de ésta Ciudad, habiendo nacido el dia 9 de abril de 1976, Profesionista, al corriente en el pago
del Impuesto sobre la Renta, y con Registro Federal de Contribuyentes nimero MARR760409D22, con
Clave Unica de Registro de Poblacién MARR760409HNLZDC04, y con. domicilio- en Avenida Ricardo
Margain Zozaya namero 400, Colonia Valle del Campestre, en San Pedro Garza Garcia, Nuevo Leon y de
paso en ésta Ciudad, identificindose con credencial de Elgetor con Fotografia, segin folio ndimero
0000099211913, clave de Elector MZRDRC76040919H200sexpedida por el Instituto Federal Electoral.--- -
DE LO ANTERIOR QUEDA .CONSTANCIA BAJO¢EL, NUMERO (95,374/16) DEL LIBRO DE

 CONTROL DE ACTAS LEVANTADAS FUERA DE P OCOLO QUE OBRA EN ESTA NOTARIA

A MI CARGO.- DOY FE.----- e :

 NOFARIA PUBLICA M.

TITULAR
_ v ' ' . : ' LIC. OSCAR ELIZONDD 41 ;
Lucers/ ) . . MONT‘ERHEY M. L L‘i!fgtii:af}:gr
_ PRIMEH DiS“i RIG
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Schedule A, Part 1 - Active Flat Glass Patents

Case Number Title Country App. No. Pub. No. Patent No. Issue Date Abstract
A coaling apparaius mcludes non-orhogonal coater geometry 10 Improve coatngs on a glass nobon, and 10 Improve ylelds
of such coatings. The apparatus includes a first arrangement to move the ribbon along a first imaginary straight line through
e e e
05002244A1 | GEOMETRY FOR IMPROVED us 12/572317 02-0ct-2009 | US-2011-0081486-A1 8557328 15-Oct-2013 9 XS 9 9 vap ; g zons, , ; P
from the coating zone. A second arrangement mounts the coater in spaced relation to the path with the coating nozzle and
COATINGS ON A SUBSTRATE ) ) . ) e . : :
the exhaust slot facing he coating zone. A second imaginary straight line is normal to the longitudinal axis of the coating
nozzle, and the first imaginary line and the second imaginary line subtend an angle in the range of greater han zero
dearees to0 90 dearee
An article, for example a solar cell, includes a first substrate having a first surface and a second surface. An underlayer is
. located over the second surface. A first conductive layer is located over he underlayer. An overlayer is located over the
TCO stack design and process first conductive layer. A semiconductor layer is located over the conductive oxide layer. A second conductive layer is
05003793A1GC | for making same for improved us 14/963736 09-Dec2015 | US-2016-0268451-A1 yer. ye! , , yor. Ase v
located over the semiconductor layer. The first conductive layer can include a conductive oxide and at least one dopant
MIS solar cell performance - - ) ;
selected from the group consisting of tungsten, molybdenum, niobium, and/or fluorine. The overlayer can include a buffer
layer having tin oxide and at least one of zinc, indium, gallium, and magnesium.
A solar cell includes a first substrate having a first surface and a second surface. An underlayer is located over the second
TCO stack design and process surface. A first conductive layer is located over the underlayer. An overlayer is located over the first conductive layer. A
05003793A2GC for making same for improved us 14/963778 09-Dec-2015 US-2016-0268457-A1 semiconductor layer is located over the conductive oxide layer. A second conductive layer is located over the
MIS solar cell performance semiconductor layer. The first conductive layer includes a conduc ive oxide and at least one dopant selected from the group
consis ing of tun n. molvbdenum, niobium, and/or fluorine.
A method of forming a coating layer on a glass substrate in a glass manufacturing process includes: providing a first
TCO stack design and process coating precursor material for a selected coating layer composition to at least one multislot coater to form a first coating
05003793A3GC for making same for improved us 14/963799 09-Dec-2015 US-2016-0264458-A1 n of the selected coating layer; and providing a second coating precursor material for the selected coating layer

MIS solar cell performance

composition to he multislot coater to form a second coating region of the selected coa ing layer over the first region. The
first coating precursor material is different than the second precursor coating material
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Schedule A, Part 1 - Active Flat Glass Patents

Case Number Title Country App. No. ng Date Pub. No. Patent No. Issue Date Abstract
TCO stack design and process A method of making a coated article includes forming a first coating over a first surface of a substrate; and forming a mmm
05003793A4GC for making same for improved us 14/963832 09-Dec-2015 US-2016-0268453-A1 coating over a second surface of the substrate. The second coating includes a first conductive layer including tin oxide
MIS solar cell performance at least one material selected from the group consisting of tungsten, molybdenum, and niobium. E
A coated article includes a functional coating, e.g. an electroconductive low emissivity coating over a surface of a glass T
B e
053697A1 TOPCOAT FOR COATED us 13/655685 19-Oct-2012 US-2014-0113120-A1 p ) . ) . )
ARTICLES emissions, e.g. a fluorescent lamp or f@_ﬁ mB;,Sm a,oa,m_ and ma_mom:,ﬁ o:mm,o* Em oo@ banding of the u@mogm oom::@,
have a Delta E of greater than 5. An anti-banding coating layer of the invention is applied over the protective layer, whereir
the anti-banding coating layer exhibits a Delta E of less than 3.
A grid simulating muntins is retained or secured by clips within a spacer frame between glass sheets. The clips include a
spacer-engaging member having a platform, and upright walls bendable toward one another, and a grid-engaging member
Retainer Clip for Grid Simulating The grid-engaging member is mounted on the platform, extends upward between and spaced from the upright walls, and is
053815A1 Munting us 11/847574 30-Aug-2007 US09-0056264-A1 7954284 07-Jun-2011 received into one of the ends of the elongated members of the grid. The platform and portions of the upright walls of he
spacer-engaging member are positioned wi hin the spacer frame such that the ends of the elongated members of the grid
are below the sight line of the unit. The spacer-engaging member and the grid-engaging member can be a monolithic
piece, or the grid-engaging member can be detachably secured to the platform of the spacer-engaging member.
AQUEOUS SUSPENSION FOR The durability of a :m,:mum,ﬁmi pyrolytic wg,m< mwu,,, d o,om::@ is ::u:,éma by providing a wﬂ,:m< ,mof:o: of metal
06004271A1 us 12179669 25-Jul-2008 US-2010-0021746-A1 8197940 12-Jun-2012 acetylacetonates having different particle size distribution. More particularly, the particle size distribution of each of the
PYROLYTIC SPRAY COATING 1 ) ) ) ) h
metal acetylacetonates is a function of its melting temperature, and op ionally of its melting temperature and solubility.
A method of making colored glass in a float glass process includes the steps of: melting glass batch materials in a furace
METHODS OF MAKING to form a glass melt; transporting the glass melt into a float glass chamber having a flame spray device, the glass melt
064066P1 COLORED GLASS BY us 12/649518 30-Dec-2009 US-2011-0154860-A1 forming a float glass ribbon; supplying at least one coating material to the flame spray device to form a spray having coating
SURFACE MODIFICATION particles; and directing the spray onto the float glass ribbon to diffuse the particles into he surface of the float glass ribbon tof
form a glass sheet of a desired color,
Mun in Grids for Transparencies A grid simulating muntins for a multi-sheet unit includes a plurality of interconnected vertical and horizontal elongated
064069A1 and Transparencies Having us 11/847582 30-Aug-2007 US09-0056265-A1 7748185 06-Jul-2010 members. The ends of the elongated members are shaped to engage interior surface of a spacer frame to position the grid
Muntin Grids within the spacer frame. Shaping the ends of the elongated members eliminates he need for muntin clips.
A device for generating voltage or electrical current includes an inner elongated member mounted in an outer elongated
member, and a plurality of thermoelectric modules mounted in the space between the inner and the outer members. The
A Device for Use in a Fumnace outer and/or inner elongated members each include a plurality of passages to move a temperature altering medium through
064124A1GC Exhaust Stream for us 11/958565 18-Dec-2007 20130098418A1 8461447 11-Jun-2013 the members so hat the device can be used in high temperature environments, e.g. he exhaust system of an oxygen fired
Thermoelectric Generation glass melting furnace. The modules are designed to include a biasing member and/or other arrangements to compensate
for differences in thermal expansion between the first and the second members. In this manner, the modules remain in
contact wi h the first and second members. The voltage generated by he modules can be used to power electrical loads.
An electrochromic device includes a first substrate spaced from a second substrate. A first conductive member is formed
over at least a portion of the first substrate. A first electrochromic electrode comprising a tungsten oxide coating is formed
over at least a portion of the first conductive member. A second conductive member is formed over at least a portion of the
064125A1 ELECTROCHROMIC DEVICE us 12/545410 21-Aug-2009 US-2010-0053722-A1 8085460 27-Dec-2011 second substrate. A second electrochromic electrode is formed over at least a portion of the second conductive member.
An ionic liquid is positioned between the first electrode and the second electrode. In one aspect of the invention, the ionic
liquid can include nanoparticles of metals or metal oxides. In a further aspect of the invention, the second conductive
member and second electrode can be formed by a single material.
N A A A e A
064155A1 PROVIDING MPROVED us 12/273617 19-Nov-2008 US-2010-0285290-A1 7998586 16-Aug-2011 9L 1L :

TOPCOAT FUNCTIONALITY

least a portion of the first coating. In one embodiment, the functional coating includes fluorine doped tin oxide. In ano her

embodiment, the func ional coating includes titania.
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CW__WO_M/_W_OUW/M.____H_\_WE_'W«__WWW A coated article includes a substrate and a first coating formed over at least a portion of the substrate. The first coating T
064155A2 CONDUGCTIVE TOPGOAT us 12/273623 19-Nov-2008 US-2010-0124642-A1 includes a mixture of oxides including oxides of at least two of P, Si, Ti, Al and Zr. A conductive functional coating is *EN
FUNCTIONALITY over at least a portion of the first coating. In one embodiment, the functional coating includes fluorine doped tin oxide. m
CW__WO_M/_W_OUW/M.____H_\_WE_'W«__WWW A coated article includes a substrate and a first coating formed over at least a portion of the substrate. The first coating A
064155A3 PHOTOACTIVE TOPCOAT us 12/273641 19-Nov-2008 US-2010-0124643-A1 8133599 13-Mar-2012 includes a mixture of oxides including oxides of at least two of P, Si, Ti, Al and Zr. A photoactive func ional coating is P
FUNCTIONALITY formed over at least a portion of the first coating. In one embodiment, the functional coating includes titania.
CW__WO_M/_W_OUW/M.____H_\_WE_'W«__WWW A coated article includes a substrate and a first coating formed over at least a portion of the substrate. The first coating
064155A3/D1 PHOTOACTIVE TOPCOAT us 13/414865 08-Mar-2012 US-2012-0172209-A1 8685490 01-Apr-2014 includes a mixture of oxides including oxides of at least two of P, Si, Ti, Al and Zr. A photoactive func ional coating is
FUNCTIONALITY formed over at least a portion of the first coating. In one embodiment, the functional coating includes titania.
Heat Pipes and Use of Heat An array of a plurality of heat pipe are mounted in spaced rela ionship to one another with the hot end of the heat pipes in a
064165A1GC Pi mmﬂd Fumace Exhaust us 11/958574 18-Dec-2007 0151920 7856949 28-Dec-2010 heated environment, e.g. the exhaust flue of a furnace, and the cold end outside he furace. Heat conversion equipment is
P! connected to the cold end of the heat pipes.
A device for recovering waste heat in the form of radiated light, e.g. red visible light and/or infrared light includes a housing
having a viewing window, and a photovoltaic cell mounted in the housing in a rela ionship to the viewing window, wherein
Use of Photovoltaics for Waste rays of radiated light pass through the viewing window and impinge on surface of he photovoltaic cell. The housing and/or
064250A1GC us 12/031303 14-Feb-2008 US-2009-0205711-A1 8420928 16-Apr-2013 the cell are cooled so that the device can be used with a furnace for an industrial process, e.g. mounting the device with a
Heat Recovery . . . . . . ;
view of the interior of the hea ing chamber of a glass making furnace. In this manner, the rays of the radiated light
generated during the melting of glass batch materials in the heating chamber pass through the viewing window and impinge
on the surface of the photovoltaic cells to generate electric current which is passed onto an electric load.
A solar mirror includes a highly transparent substrate having a first surface and a second surface. A first reflective coating Is|
formed over at least a portion of the second surface (or, alternatively, he first surface) and includes one or more dielectric
064269A1 REFLEGTIVE ARTICLE Us 12/330580 09-Dec-2008 US-2009-0233071 -A1 8497015 30-Jul-2013 layers, mco; as one or more layers of metal oxides, :,; des, Q,ox<:;:nmw. A mmoo:a 6:m8<m, oomz:m is ,3::3 over at
least a portion of the second surface (e.g., over the first reflective coating when the first reflec ive coating is on the second
surface) and includes at least one metallic layer. An encapsulation structure is formed over at least a portion of the second
reflective coating
A solar mirror includes a highly transparent substrate having a first surface and a second surface. A first reflective coating Is|
e e e e o o
064269A2 METHOD OF MAKING A us 12/330618 09-Dec-2008 | US-2009-0233106-A1 8628820 14-Jan-2014 | EYErS, such as one © 1ayers of me o5, NlNass, or oxynitrides. A second FEVECHve coating 1§ formed ove
least a portion of the second surface (e.g., over the first reflective coating when the first reflec ive coating is on the second
REFLECTIVE ARTICLE ) ) : )
surface) and includes at least one metallic layer. An encapsulation structure is formed over at least a portion of the second
reflective coating
A solar mirror includes a highly transparent substrate having a first surface and a second surface. A first reflective coating Is|
e o e e o st
064269A3 MULTIPLE REFLECTIVE us 12/330651 09-Dec-2008 | US-2009-0233037-A1 8445098 21-May-2013 yers, such as one © ayers of me s, nitrides, or oxynitrides. A second refiective 9 s formed ove
COATINGS least a portion of the second surface (e.g., over the first reflective coating when the first reflec ive coating is on the second
surface) and includes at least one metallic layer. An encapsulation structure is formed over at least a portion of the second
reflective coating
e e g st 8 ok s 0 ot
064269A3/C1 MULTIPLE REFLECTIVE us 13/764091 11-Feb2013 | US-2013-0163075-A1 9140832 22-56p-2015 ! - e S ecve 9 , ap 9. !
COATINGS surface (or, alternatively, the first major surface). The reflective coating includes at least one metallic layer. An
encapsulation structure can be formed over at least a portion of he second reflective coating.
An electromagnetic radia ion shielding device includes a first ply having a No. 1 surface and a No. 2 surface and a second
ELECTROMAGNETIC ply having a No. 3 surface and a No. 4 surface. The No. 2 surface of the first ply faces the No. 3 surface of the second ply.
064551A1 RADIATION SHIELDING us 12/268656 11-Nov-2008 US-2009-0197098-A1 8658289 25-Feb-2014 A first coating having three or more metallic layers is provided over at least a portion of one of the surfaces, such as over at
DEVICE least a portion of the No.2 surface. A second coating having three or more metallic layers is provided over at least a portion

of one or more of the other surfaces, such as over at least a portion of the No. 3 surface.
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An electrochromic device includes a first substrate spaced from a second substrate. A first transparent conductive T
electrode is formed over at least a portion of the first substrate. A polymeric anode is formed over at least a portion of :N
MULTI-LAYER ELECTRODE first conductive electrode. A second transparent conductive electrode is formed over at least a portion of the second E
064630A1GC FOR HIGH CONTRAST us 12/545441 21-Aug-2009 US10-0060971-A1 8049949 01-Nov-2011 substrate. In one aspect of the invention, a multi-layer polymeric cathode is formed over at least a portion of the second|
ELECTROCHROMIC DEVICES conductive electrode. In one non-limiting embodiment, the multi-layer cathode includes a first cathodically coloring poly
formed over at least a portion of the second conduc ive electrode and a second cathodically coloring polymer formed ovs
least a portion of the first cathodically coloring polymer. An ionic liquid is positioned between the ancde and the cathod
An electrochromic device includes a first substrate spaced from a second substrate. A first conductive member is formed
over at least a portion of the first substrate. A first electrochromic material is formed over at least a portion of the first
064701A1GC ELECTROCHROMIC DEVICE us 12/256587 23-0ct-2008 US-2010-0103496-A1 7907322 15-Mar-2011 conductive member. The *,:mﬁ electrochromic material includes an organic Bmwm:m. A ,mmo,o:a conductive member is ,
formed over at least a portion of the second substrate. A second electrochromic material is formed over at least a portion of
the second conductive member. The second electrochromic material includes an inorganic material. An ionic liquid i
posi ioned between the first electrochromic material and the second electrochromic material.
A solar cell includes a first substrate having a first surface and a second surface. A haze coating is provided over at least a
PHOTOVOLTAIC SOLAR CELL portion of he first surface, the haze coating comprising an oxide coating incorporating nanoparticles. A first conductive
0700494041 WITH HIGH-HAZE SUBSTRATE us 13/676631 16-Nov-2012 US-2013-0333762-A1 layer is provided over at least a portion of the second surface. A semiconductor layer is provided over the first conductive
layer. A second conduc ive layer is provided over at least a portion of the semiconductor layer.
SILICON THIN FILM SOLAR A method of increasing the haze of a coating stack having a top layer and an undercoating layer using a chemical vapor
CELL HAVING IMPROVED deposition coating process includes at least one of: increasing a precursor flow rate; decreasing a carrier gas flow rate;
07004960A1 HAZE AND METHODS OF us 12/643299 21-Dec-2009 US-2011-0146767-A1 9224892 29-Dec-2015 increasing a substrate temperature; increasing a water flow rate; decreasing an exhaust flow rate; and increasing a
MAKING THE SAME thickness of at least one of the top layer or undercoating laver.
cludes a substrate and an undercoating formed over at least a portion of the substrate. The
SILICON THIN FILM SOLAR undercoating includes first layer having tin oxide or titania and a second layer having a mixture of oxides of at least two of
07005143A1 CELL HAVING IMPROVED us 12/643448 21-Dec-2009 US-2011-0146768-A1 Sn, P, Si, Ti, Al and Zr. A conductive coating is formed over at least a portion of the first coa ing, wherein he conductive
UNDERLAYER COATING coating includes oxides of one or more of Zn, Fe, Mn, Al, Ce, Sn, Sb, Hf, Zr, Ni, Zn, Bi, Ti, Co, Cr, Si or In or an alloy of two
or more of these materials,
A solar reflecting mirror includes a shaped glass substrate having a focal area, a reflec ive coating over its convex surface
and a sodium ion barrier layer over its concave surface. The shaped substrate has a strain pattern having a radial tension
SOLAR REFLECTING MIRROR strain at the bottom area, and o:ocim«m::m, ooamﬁmmw,o: mz,m,: at the um,:u:ma\ ,o::m substrate. »w %m,a,wﬁ,:om?oa the
HAVING A PROTECTIVE periphery of the shaped substrate increases, the circumferential compression strain decreases to a “transition line” where
07005315A1 COATING AND METHOD OF us 12/709045 19-Feb-2010 US-2010-0242953-A1 circumferential tension strain begins. As the distance from the transition line in a direc ion toward the bottom area of the
MAKING SAME glass substrate increases, the circumferen ial tension increases. To compensate for the strain pattern in the shaped glass
substrate to avoid buckling of, and surface cracks of, the barrier layer, the barrier layer including an oxide of silicon and
aluminum thickness, among other things is varied on. A me hod of making the solar mirror from shaped sections is also
discussed.
A soda-lime-silica glass for solar collector cover plates and solar mirrors has less than 0.010 weight percent total iron as
METHOD OF REDUCING _nmmOw,_ m,«maox ratio of less %w: 0.350, less Em: 0.0025 weight percent CeO2, m,:a spectral Qoum,:,mwﬁrmﬁ include a visible
REDOX RATIO OF MOLTEN transmission, and a total solar infrared transmittance, of greater than 90% at a thickness of 5.5 millimeters, and reduced
074785A1 us 12/275264 21-Nov-2008 US-2010-0126218-A1 8304358 06-Nov-2012 solarization. In one non-limiting embodiment of invention, the glass is made by heating a pool of molten soda-lime-silica
GLASS AND THE GLASS MADE . ; h ) ! . )

THEREBY with a mixture of combustion air and fuel gas having an air firing ratio of greater than 11, or an oxygen firing ratio of greater
than 2.31. In another non ng embodiment of the invention, streams of oxygen bubbles are moved through a pool of
molten glass. In both embodiments, the oxygen oxidizes ferrous iron to ferric iron to reduce the redox ratio.

A soda-lime-silica glass for solar collector cover plates and solar mirrors has less than 0.010 weight percent total iron as
METHOD OF REDUCING _nmmOw,_ m,«maox ratio of less %w: 0.350, less Em: 0.0025 weight percent CeO2, m,:a spectral properties that include a
REDOX RATIO OF MOLTEN transmission, and a total solar infrared transmittance, of greater than 90% at a thickness of 5.5 millimeters, and reduced
074785D1 us 13/653613 17-Oct-2012 US-2013-0038940-A1 9133049 15-Sep-2015 solarization. In one non-limiting embodiment of invention, the glass is made by heating a pool of molten soda-lime-silica

GLASS AND THE GLASS MADE
THEREBY

with a mixture of combustion air and fuel gas having an air firing ratio of greater than 11, or an oxygen firing ratio of greater
than 2.31. In another non-limiting embodiment of the invention, streams of oxygen bubbles are moved through a pool of
molten glass. In both embodiments, the oxygen oxidizes ferrous iron to ferric iron to reduce the redox ratio.
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The present invention is directed toward a coating apparatus of the invention comprising at least one coating chamber T
REFLECTIVE COATINGS FOR having at least one makeup air conduit in flow communica ion with the coating chambers via a makeup air pa hway N
GLASS ARTICLES, METHODS connecting the makeup air conduit to the coating chamber. At least one coating member is positioned in he coating E
0749411 OF DEPOSITION, AND us 12/649745 30-Dec-2009 US-2011-0155685-A1 8541055 24-5ep-2013 chamber. The coating member is in flow communication with a source of coating material including a itanium containin
ARTICLES MADE THEREBY coating material. At least one exhaust member is in flow communication with the coa ing chamber via an exhaust path
for removing excess coating and air from the coating chamber. "
A coated anicle ncludes a pyrolylic apphied fransparent elecincally conductive oxide 1M of niobium doped Tiantum ox/q e
METHOD OF DEPOSITING .9m m;@m o,m: be made by using a coa ing mixture having a :EUEB, u«mof,:mo« and a Em:EB, precursor. The oomﬁ:ﬁ
mixture is directed toward a heated substrate to decompose the coating mixture and to deposit a transparent electrically
NIOBIUM DOPED TITANIA FILM conductive niobium doped titanium oxide film on the surface of the heated substrate. In one embodiment of the invention
074975A1 ON A SUBSTRATE AND THE us 12/767910 27-Apr-2010 US-2011-0262757-A1 8551609 08-Oct-2013 . ) P ’ ) ) ) . ) . . X ) . !
the method is practiced using a vaporized coating mixture including a vaporized niobium precursor; a vaporized titanium
COATED SUBSTRATE MADE ) ) - - e ) ,
THEREBY precursor, and a carrier gas to deposit a niobium doped titanium oxide film having a sheet resistance greater than 1.2 and
an index of refraction of 2.3 or greater. The chemical formula for the niobium doped titanium oxide is Nb:TiOX where X
the range of 1 82 1 —
A coated arficle Includes a pyrolylic apphied transparent electncally conductive oxide TTm of niobium doped ttamum oxide.
METHOD OF DEPOSITING .9m m;@m can be made by using a coa ing mixture having a :EUEB, precursor and a Em:EB, precursor. The oomﬁ:ﬁ
NIOBIUM DOPED TITANIA FILM mixture is directed toward a heated substrate to decompose the coating mixture and to deposit a transparent electrically
074975P1 ON A SUBSTRATE AND THE Us 14/047324 07-0ct-2013 US-2014-0037988-A1 conductive QOUEB, aouma,zm:,ca ox,am Im o,: %m,mc:mo,m of Em heated w,ccwzm,ﬁm. In one embodiment o*, the ,,:<m,36:_
the method is practiced using a vaporized coating mixture including a vaporized niobium precursor; a vaporized titanium
COATED SUBSTRATE MADE ) ) - - e ) ,
THEREBY precursor, and a carrier gas to deposit a niobium doped titanium oxide film having a sheet resistance greater than 1.2 and
an index of refraction of 2.3 or greater. The chemical formula for the niobium doped titanium oxide is Nb:TIOX where X is in
the range of 1.8-2 1
A transparency includes a first ply having a first visible light transmission and a second ply having a second visible light
transmission, with the first visible light transmission being greater than the second visible light trans| n. A solar control
075197A1 VEHICLE TRANSPARENCY us 12/194731 20-Aug-2008 US09-0011205-A1 8025057 27-Sep-2011 coating is ,oomﬁm,a between %m,?mﬁ ply and the second u,? ,._._Jm solar 83,8, coating has a first ,:,:mﬁma reflective B,mﬁm, c
layer, a second infrared reflective metallic layer and a third infrared reflective metallic layer. The first infrared reflec ive
metallic layer is thicker than the second infrared reflective metallic layer and the second infrared reflective metallic layer is
thicker than the third infrared reflective metallic layer.
A silicon thin film solar cell includes a substrate and an undercoating formed over the substrate. The undercoa ing includes
e e o
08005446A1 CELL HAVING IMPROVED us 13/678681 16-Nov-2012 | US-2013-0316140-A1 9366783 14-Jun-2016 | Clive Coatg s Qvey the Tist coating. The conductive coating INCUCes oxiass o ong © ot 20, 78, N, AL L,
Sn, Sbh, Hi, Zr, Ni, Zn, Bi, Ti, Co, Cr, Si, or In or an alloy of two or more of these materials. A coated article has a substrate
UNDERLAYER COATING e
and an an I-iridescent layer formed over the substrate. The anti-iridescent layer has a metal oxide film and a homogeneous
mixed oxide film. A functional film is over the anti-iridescent layer.
An electrically conductive protective coating or film is provided over the surface of a reflective coa ing of a solar mirror by
ELECTROCURTAIN COATING flowing or directing a cation containing liquid and an anion containing liquid onto the conductive surface. The cation and the
08006368A1GC PROCESS FOR COATING us 12/911189 25-Oct-2010 US-2012-0097546-A1 8557099 15-Oct-2013 anion containing liquids are spaced from, and preferably out of contact with one another on the surface of the reflective
SOLAR MIRRORS coating as an electric current is moved through the anion containing liquid, the conductive surface between the liquids and
the cation containing liquid to coat the conductive surface with the electrically conductive coating.
The present invention relates to a glass composi ion that includes: 57 to 75 percent by weight of SiO2; 3 to 11 percent by
weight of Al203; 6 to 11 percent by weight of Na20; 16 to 21 percent by weight of CaO; 0.01 to 0.1 percent by weight of
Li20; and less than 0.05 percent by weight of K20. Each percent by weight is based on total weight of the glass
08006387A1 HIGH STRAIN POINT GLASS us 13/687091 28-Nov-2012 US-2014-0144498-A1 composition. Glass products are also provided that have a bulk glass composition as described above. The glass

products, such as flat glass products and glass substrates, have a strain point of at least 590°C and a thermal expansion of
at least 7.4 ppm/°C. The present invention also relates to magnetic recording articles and photovoltaic cells that include a
glass substrate that has a bulk glass composition as described above.
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09006470A1GC

CORROSION RESISTANT
SOLAR MIRROR

us

12/964125

09-Dec-2010

US-2012-0145219-A1

9397240

19-Jul-2016

A reflective article includes a transparent substrate having a first major surface and a second major surface. A base ooT
formed over at least a portion of the second major surface. A primary reflective coating having at least one metallic ,m<mN
formed over at least a portion of the base coat. A protec ive coating is formed over at least a portion of the primary
reflective coating. The article further includes a solar cell and an anode, with the solar cell connected to the metallic lays

and the anode.

09006598A1

SOLAR CONTROL COATINGS
WITH DISCONTINUOUS METAL
LAYER

us

13/072866

28-Mar-2011

US-2011-0236715-A1

An architectural transparency includes a substrate, a first dielectric layer formed over at least a por ion of the substrate
continuous metallic layer formed over at least a portion of the first dielectric layer, a second dielectric layer formed over
least a portion of the first metallic layer, and a subcritical metallic layer formed over at least a portion of the second dielectric
layer such that he subcri ical metallic layer forms discontinuous metallic regions.

09006784A1GC

ELECTRICAL CONTACT
ARRANGEMENT FOR A
COATING PROCESS

us

13/015626

28-Jan-2011

US-2012-0193233-A1

8535501

17-Sep-2013

A protective coa ing is applied to the electrically conductive surface of a reflective coating of a solar mirror by biasing a
conductive member having a layer of a malleable electrically conductive material, e.g. a paste, against a portion of he
conductive surface while moving an electrodepositable coating composition over the conduc ive surface. The moving of the
electrodepositable coating composition over he conductive surface includes moving the solar mirror through a flow curtain
of he electrodepositable coating composition and submerging the solar mirror in a pool of the electrodepositable coating
composition. The use of the layer of a malleable electrically conductive material between the conductive member and the
conductive surface compensates for irregulari ies in he conductive surface being contacted during he coating process
thereby reducing the current density at the electrical contact area.

09006870A1GC

REFLECTIVE ARTICLE HAVING
A SACRIFICIAL CATHODIC
LAYER

us

13171509

29-Jun-2011

US-2013-0003206-A1

The present Invertion relates 10 reflective articles, SUch as solar mirors, hat mclude a sacrfcial cathodic layer. 1he
reflective article, more par icularly includes a substrate, such as glass, having a multi-layered coa ing thereon that includes a
lead-free sacrificial cathodic layer. The sacr| | cathodic layer includes at least one transition metal, such as a particulate
transition metal, which can be in the form of flakes (e.g., zinc flakes). The saci | cathodic layer can include an inorganic
matrix formed from one or more organo-titanates. Alternatively, the sacrificial ca hodic layer can include an organic polymer
matrix (e.g., a crosslinked organic polymer matrix formed from an organic polymer and an aminoplast crosslinking agent).
The reflective ar icle also includes an outer organic polymer coating, that can be electrodeposited over the sacrificial
cathodic laver.

09006934A1

HIGH HAZE UNDERLAYER FOR|
SOLARCELL

us

14/199131

06-Mar-2014

US-2014-0261663-A1

A solar cell has a substrate and an undercoating formed over at least a portion of the substrate. The undercoating includes
a continuous first layer of tin oxide and a second layer having oxides of Sn, P, and Si. A transparent conductive coating is
formed over at least a portion of the undercoating. The second layer includes protrusions on an upper surface that cause
uneven crystal growth of the conductive coating.

09006950A1

DARK PRIVACY GLASS

us

13/026399

14-Feb-2011

US-2012-0207995-A1

8901021

02-Dec-2014

A vehicle roof window includes an uncoated glass transparency having an Lta in the range of greater than 0% to 10%, and a
solar factor in the range of equal to or less than 30%, measured at a thickness in the range of 3.6-4.1 millimeters (‘mm”),
e.g. at a thickness of 3.6 mm, 3.9 mm or 4.1 mm. The solar factor is determined in accordance to International
Organization for Standardization (“ISO”) No. 13837,

09006963A1

PHOTOVOLTAIC CELL HAVING
AN ANTIREFLECTIVE COATING

us

14/200045

07-Mar-2014

US-2014-0261664-A1

The present invention relates 1o a photovolaic cell that ncludes a ransparent substrate that has a frst sunace and a
second surface. A transparent conductive oxide coa ing resides over the second surface of the transparent substrate. A
photovoltaic coating resides over he transparent conductive oxide coating. The photovoltaic cell also includes an

an ireflective coating that resides over the first surface of the transparent substrate. The antireflective coating includes,
order from the first surface of he transparent substrate: a first layer that includes one or more metal oxides, for example,
zinc stannate; a second layer that includes one or more metal oxides, for example, silica and alumina; a hird layer hat
includes one or more metal oxides, for example, zinc stannate; and a fourth layer that includes one or more metal oxides, for
example

09007000A1

BLUE GLASS COMPOSITION

us

12/788810

27-May-2010

US-2011-0291436-A1

8440583

14-May-2013

A blue colored, infrared and ultraviolet absorbing glass composition uses a standard soda-lime-silica glass base
composition and additionally iron, cobalt, and additional colorants selected from the @Scu of Er203, Cr203, CuO, NiO,
TiO2, Nd203 and combinations thereof. The glass of the present invention has a luminous transmittance of up to 60
percent, a dominant wavelength in the range of 480 to 489 nanometers and an excitation purity of at least 8 percent at a
thickness of 0.160 inches (4.06 millimeters). The glass composition can form transparent glass panels that have varying
limited LTA from one another as panel sets for mounting in automobiles.

10007059A1

MIRROR HAVING REFLECTIVE
COATINGS ON A FIRST
SURFACE AND AN OPPOSITE
SECOND SURFACE

us

13/073332

28-Mar-2011

US-2011-0240009-A1

8815402

26-Aug-2014

A solar mirror includes an opaque reflective coating on a surface of a transparent substrate facing away from the sun and a
transparent reflective coating on the opposite surface of the substrate. The transparent reflective coating increases the
percent reflection of wavelengths in selected ranges, e.g. wavelengths in the infrared range to increase the total solar
energy reflected by the solar mirror to increase the solar energy directed to a receiver that converts solar energy to electric

and/or thermal energy.

114

0547

058052 FRAME:

REEL



Schedule A, Part 1 - Active Flat Glass Patents

Case Number Title Country App. No. ng Date Pub. No. Patent No. Issue Date Abstract
SOLAR CONTROL COATINGS A coated article includes a substrate, a first dielectric layer, a subcritical metallic layer having discontinuous metallic re:
10007067A1 PROVIDING INCREASED us 14/204230 11-Mar-2014 US-2014-0272453-A1 aprimer over he subcri ical layer, and a second dielectric layer over the primer layer. The primer can be a nickel-chro
ABSORPTION OR TINT alloy. The primer can be a multilayer primer having a first layer of a nickel-chromium alloy and a second layer oI:m:ﬁm.E
In one non-limiting embediment, a transparency for use as a cover plate for a solar collector, window and/or room 95%‘
PATTERNS ON GLASS FOR h ) ) )
INCREASED LIGHT includes a major surface of a glass substrate having Brewster tetrahedrons to convert s-polarized light waves to convert
10007085A1 us 13/892340 13-May-2013 US-2014-0268331-A1 9188723 17-Nov-2015 polarized light waves to reduce he percent of light wave reflectance of the substrate. In ano her non-limiting embodime
TRANSMISSION AND/OR LIGHT . ) ) .
the transparency includes a major surface of the substrate having pyramidal tetrahedrons to capture light waves within the
TRAPPING g ;
body of the substrate to reduce the percent of visible light reflection.
A solar reflecting mirror having a curved reflective surface includes a plurality of transparent shaped segments held together
A SOLAR REFLECTING by securing facilities to provide a shaped transparent substrate having a convex surface and an opposite concave surface,
10007101A1 MIRROR AND METHOD OF us 12/709091 19-Feb-2010 US-2011-0203578-A1 8467124 18-Jun-2013 the concave surface having a focal area. A solar reflecting coa ing is provided over the convex surface of the shaped
MAKING SAME substrate to reflect visible and infrared waves of the electromagnetic scale to the focal area of the shaped transparent
Jsubstrate. A method of making the solar mirror is also disclosed.
A glass sheet has an electrically conductive film having a sheet resistance in the range of 9.5 to 14.0 ohms/square; an
COATED GLASSES HAVING A emissivity in the range of 0.14 to 0.17 and an absorption coefficient of greater than 1.5 x103cm-1 in the wavelength range of
LOW SHEET RESISTANCE. A 400-1100 nanometers, and a surface roughness of less than 15 nanometers Root Means Square. A glass sheet of another
10007112A1 SMOOTH SURFACE >Z_u\O_m A us 13/736316 08-Jan-2013 US-2013-0174892-A1 9463999 11-Oct-2016 embodiment of the invention has an electrically conductive film having a phosphorous-fluorine doped in oxide pyrolytically
LOW THERMAL _m_,_\__mm_<_._‘< deposited film on the surface of the glass sheet, wherein the ratio of phosphorous precursor to tin precursor is in the range
of greater than 0-0.4. The coated glass sheets of the invention can be used in the manufacture of multi sheet insulating
units, OLEDs and solar cells.
> glass sheet has an electrically conductive film having a sheet resistance in the range of 9.5 to 14.0 chms/square; an
COATED GLASSES HAVING A y in the range of 0.14 to 0.17 and an absorption coef nt of greater than 1.5 x103cm-1 in the wavelength range of
LOW SHEET RESISTANCE. A N_oo 1100 nanometers, and a surface roughness of less than 15 nanometers Root Means Square. A glass sheet of another
10007112D1 SMOOTH SURFACE >Z_u\O_m A us 15/244408 23-Aug-2016 61/584837 10-Jan-2012 embodiment of the invention has an electrically conductive film having a phosphorous-fluorine doped in oxide pyrolytically
LOW THERMAL _m_,_\__mm_<_._‘< deposited film on the surface of the glass sheet, wherein the ratio of phosphorous precursor to tin precursor is in the range
of greater than 0-0.4. The coated glass sheets of the invention can be used in the manufacture of multi sheet insulating
units, OLEDs and solar cells.
._.m>OZVMWmmOmOZ>._.._._OZOOZm_uWOOL._<m A transparent conductive oxide (TCO) electrode for an organic light emitting dicde (OLED) has a first layer of a crystalline
10007168A1 ORGANIC LIGHT EMITTING us 14/200832 07-Mar-2014 US-2014-0312327-A1 9444068 13-Sep-2016 ﬂwﬁm”ﬂ" and a second layer of an amorphous material. The material of the second layer can include one or more dopant
DIODES AND SOLAR DEVICES enas.
A high transmittance glass includes: SIO2 in the range of 65 to 75 weight percent; Na20 in the range of 10 to 20 weight
percent; CaO in the range of 5 to 15 weight percent; MgO in the range of 0 to 5 weight percent; Al203 in the range of 0 to 5
10007223A1 HIGH TRANSMITTANCE GLASS us 13/222075 31-Aug-2011 US-2012-0058880-A1 8664132 04-Mar-2014 weight percent; K20 in the range of 0 to 5 weight percent; MnO2 in the range of 0.035 to 0.6 weight percent; FeO in the
range of 0.0010 to 0.0030 weight percent; and Fe203 (total iron) in the range of 0.001 to 0.03 weight percent. The glass
has a redox ratio in the range of 0.1 10 0.4
A light extraction substrate includes a glass substrate having a first surface and a second surface. A first light extraction
LIGHT EXTRACTING region can be defined on and/or adjacent the first surface. The first light extraction region includes nanoparticl A second
10007374A1 SUBSTRATE FOR ORGANIC us 13/364898 02-Feb2012 | US-2012-0200929-A1 9 © cetine jacent the Irst suniace. 1he Trst 1gnt & &9 Haes nanoparices. A s&
light extraction region can be defined on at least a part of the second surface. The second light extraction region has a
LIGHT EMITTING DIODE
|surface roughness of at least 10 nm.
An insulating unit includes a first spacer frame between first and second sheets, e.g. glass sheets, and a second spacer
TRILE GLAZED NSULATHG B e e s e o e e
10007449A1GC | UNIT WITH IMPROVED EDGE us 18/623915 21-Sep-2012 | US-2014-0087098-A1 9359808 07-Jun-2016 [ SHEEL Ppasile SeCond surlace of he Trst spacst lrame 1s achere 5t suttace of the second siset, by

INSULATION

moisture impervious adhesive layer. A first outer surface of the second spacer frame is adhered to a second surface of the
second sheet, and an opposite second outer surface of the second spacer frame is adhered to an inner surface of the third
sheet, by the adhesive layer. The first spacer frame and the second spacer frame have an offset of greater than zero.
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1009D1

CATHODE TARGETS OF
SILICON AND TRANSITION
METAL

us

08/929176

08-Sep-1997

0008206

636501482

02-Apr-2002

Silicon-chromium cathode targets comprising 5 to 80 weight percent chromium are disclosed for sputtering absorbing T
coatings of silicon-chromium alloy in atmospheres comprising inert gas, reactive gases such as nitrogen, oxygen, and N
mixtures thereof which may further comprise inert gas, such as argon, to form nitrides, oxides, and oxynitrides as well a:
metallic films. The presence of chromium in the cathode target in the range of 5 to 80 weight percent provides target sta|
and enhanced sputtering rates over targets of silicon alone, comparable to the target stability and sputtering rates of si
nickel, not only when sputtering in oxygen to produce an oxide coating, but also when sputtering in inert gas, nitrogen or
mixture of nitrogen and oxygen to produce coatings of silicon-chromium, silicon-chromium nitride or silicon-chromium
oxynitride respectively. The chromium in the target may be replaced in part wi h nickel, preferably in the range of 5 to 15
weight percent, to produce coatings of silicon-chromium-nickel and the oxides, nitrides and oxynitrides thereof.

1009P4

CATHODE TARGETS OF
SILICON AND TRANSITION
METAL

us

10/077262

15-Feb-2002

0125130-A1

679378182

21-Sep-2004

Silicon-chromium cathode targets comprising 5 to 80 weight percent chromium are disclosed for sputtering absorbing
coatings of silicon-chromium-containing material in atmospheres comprising inert gas, reactive gases such as nitrogen,
oxygen, and mixtures thereof which may further comprise inert gas, such as argon, to form nitrides, oxides, and oxynitrides
as well as metallic films. The presence of chromium in the cathode target in he range of 5 to 80 weight percent provides
target stability and enhanced sputtering rates over targets of silicon alone, comparable to the target stability and sputtering
rates of silicon-nickel, not only when sputtering in oxygen to produce an oxide coa ing, but also when sputtering in inert gas,
nitrogen or a mixture of nitrogen and oxygen to produce coatings of silicon-chromium, silicon-chromium nitride or silicon-
chromium oxynitride respectively. The chromium in he target may be replaced in part with nickel, preferably in the range of
5 to 15 weight percent, to preduce coatings of silicon-chromium-nickel and the oxides, nitrides and oxynitrides thereof.

1019C1

GRAY GLASS COMPOSITION

us

08/414165

31-Mar-1995

6114264

05-Sep-2000

The present invention provides a glass composition having a neutral gray color and a luminous (visible) transmittance within
a range that allows the glass to be used in the forward vision areas of a vehicle. The base glass is a soda-lime-silica
composition and iron, cobalt, selenium and/or nickel are added as colorants. In one particular embodiment of the invention
which is essentially nickel-free, a neutral gray colored glass with a luminous transmittance (C.1.E. iluminant A) of 60% and
higher at a thickness of 3.9 millimeters may be attained by using as colorants: 0.30 to 0.70 wt. % Fe203, no greater than
0.21 wt. % FeO, 3-50 PPM CoO and 1-15 PPM Se, and preferably 0.32 to 0.65 wt. % Fe203, 0.065 to 0.20 wt. % FeO, 5to
40 PPM CoO and 1 to 9 PPM Se. In an alternate embodiment of the invention which includes nickel oxide as a colorant, a
neutral gray colored glass with a luminous transmittance of 60% and higher at a thickness of 3.9 millimeters may be
attained by using 0.15 to 0.65 wt. % Fe203, no greater than 0.18 wt. % FeO, 15-55 PPM CoO, 0-5 PPM Se and 25-350
PPM NiO as colorants, and preferably 0.17 to 0.60 wt. % Fe203, 0.04 to 0.16 wt. % FeO, 20 to 52 PPM CoO, 0 to 3 PPM
Se and at least 50 PP

1019P2

COLORED GLASS
COMPOSITIONS AND
AUTOMOTIVE VISION PANELS
WITH REDUCED
TRANSMITTED COLOR SHIFT

us

10/373080

21-Feb-2003

0216242A1

7071133B2

04-Jul-2006

A neutral gray colored glass composition for automotive vision panels having reduced transmitted color shift characteristics
is provided. The glass composition has a base portion including 85 to 75 weight percent SiO2, 10 to 20 weight percent
Na20, 5 to 15 weight percent CaO, 0 to 5 weight percent MgO, 0 to 5 weight percent Al203, and 0 to 5 weight percent K20.
The composition also includes major colorants including 0.30 to 0.75 weight percent Fe203, 0 to 15 ppm CoO, and 1 to 15
ppm Se. The glass has a luminous transmittance of at least 65 percent at a thickness of 3.9 mm, a redox ratio of 0.2 to
0.675, a TSET of less than or equal to 65 percent, and a standard color shift of less than 6.

1047D1

WATER REPELLENT SURFACE
TREATMENT WITH ACID
ACTIVATION

us

08/985554

05-Dec-1997

5980990

09-Nov-1999

The present invention relates to improving the durability of water repellent films and a methed for providing the film on a
substrate. The water repellent film is preferably formed over the substrate by applying a water repellent composition Over
the substrate which will form the water repellent film. The durability of the water repellency of the film is improved by
activating the substrate with an acid prior to forming the water repellent film over the substrate.

1047P3

WATER-REPELLENT SURFACE
TREATMENT

us

09/095200

10-Jun-1998

6025025

15-Feb-2000

The present invention relates to a method of improving the durability of wat er- repellent films deposited on the surface of a
substrate and to a coated article having water-repellent film of improved durability deposited on the substrate surface. The
me hod includes the steps of simultaneously abrasivel y and chemically preparing the surface to expose an increased
number of bondin g sites on the substrate surface by applying a dispersion including an acid solution and an abrasive
material to the surface. The dispersion is hen removed and the water-repellent film is formed over the prepared surface. Th
e bonding sites react with the water-repellent film to more effectively bond t he film to the substrate and thereby improve the
durability of the water- repellent film. The abrading material is preferably selected from the group consisting of alumina,
ceria, iron oxide, gamet, zirconia, silica, silicon carbide, chromic oxide, pumice and diamond, and the acid solution is
preferably selected from the group consis ing of solutions of hydrochloric acid, sulfuric acid, tartaric acid, phosphoric acid,

hydrobromic acid, nitri ¢ acid, acetic acid, trifluoroacetic acid, oxalic acid and citric acid.</SDOAB >
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11007895A1

SOLAR CELL WITH
SELECTIVELY DOPED
CONDUCTIVE OXIDE LAYER
AND METHOD OF MAKING THE

SAME

us

14/200443

07-Mar-2014

US-2014-0311573-A1

A method of making a coated substrate having a transparent conductive oxide layer with a dopant selectively EmEUSmQT
the layer includes selectively supplying an oxide precursor material and a dopant precursor material to each coating cell

multi-cell chemical vapor deposition coater, wherein the amount of dopant material supplied is selected to vary the aoumE
content versus coating dep h in he resultant coating. T

11008032A1

THERMOCHROMIC GLAZINGS

us

14/204049

11-Mar-2014

US-2014-0268291-A1

9075253

07-Jul-2015

A thermochromic window system includes at least one substrate and a thermochromic layer deposited onto the at least
substrate. The thermochromic layer includes at least two thermochromic films and at least one non-thermochromic col

film positioned between the thermochromic films. The at least one substrate can be selected from glass, plastic, or mixtures
thereof. The at least one non-thermochromic colored film can also include light absorbers.

11008136A1GC

ORGANIC LIGHT EMITTING
DIODE WITH LIGHT
EXTRACTING LAYER

us

14/198980

06-Mar-2014

US-2014-0264416-A1

9366787

14-Jun-2016

A light extraction substrate includes a glass substrate having a first surface and a second surface. A light extraction layer is
formed on the first surface. The light extraction layer includes an organosilane coating material incorporating nanopar icles.

1149D1

COATED ARTICLES

us

09/169490

09-Oct-1998

657942781

17-Jun-2003

MuTtTayer high transmittance, low emissivity coatings on transparent substrates fealure a special antireflective base flm of
at least two parts on he substrate-near side of a metallic, reflective film. A first of the two parts is in contact with the metallic
film. This first film-part has crystalline properties for causing the metallic film to deposit in a low resis ivity configuration. The
second of the two film-parts supports the first part and is preferably amorphous. Coated articles of the invention also feature,
in combination with the above-mentioned base film or independen ly thereof, a newly discovered, particularly advantageous
subrange of thicker primer films for coated glass that can be thermally processed for tempering, heat strengthening, or
bending

1149P1

COATED ARTICLES

us

09/023746

13-Feb-1998

5942338

24-Aug-1999

Multilayer high transmittance, low emissivity coatings deposited over transparent substrates have improved mechanical
durablility, e.g. scratch resistance by the inclusion of at least one mechanical durability enhancing layer (hereinafter "MDE
layer"). The MDE layer includes one or more pairs of a zinc oxide sublayer having deposited thereover a sublayer of an
oxide of zinc and tin. In one embodiment of he present inven ion, he MDE layer is composed of two sublayers which
includes a first sublayer of an oxide of zinc having deposited hereover a second sublayer of an oxide of zinc and tin. In
another embodiment of the invention, the MDE layer is composed of four sublayers which includes a first sublayer of an
oxide of zinc, having deposited thereover a second sublayer of an oxide of zinc and tin, having deposited thereover a third
sublayer of an oxide of zinc, having deposited thereover a fourth sublayer of an oxide of zinc and tin. Coated articles having
the MDE layer of the invention can be thermally processed for tempering, heat strengthening, annealing or bending without
haze formation and can be manipulated prior to such thermal processing with little or no surface scratching appearing after
such thermal processing.

1170P1

GREEN PRIVACY GLASS

us

09/389840

03-Sep-1999

641389381

02-Jul-2002

The present invention provides a green colored, infrared and ultraviolet absorbing glass article having a luminous
transmittance of up to 60 percent. The composition of the glass article uses a standard soda-lime-silica glass base
composition and additionally iron, cobalt, selenium, and chromium, and titanium, as infrared and ultraviolet radiation
absorbing materials and colorants. The glasses of the present invention have a color characterized by a dominant
wavelength in the range of about 480 to 565 nanometers, preferably about 495 to 560 nanometers, with an excitation purity
of no higher than about 20 percent, preferably no higher than about 10 percent, and more preferably no higher than about 7
percent. The glass compositions may be provided with different levels of spectral performance depending on the particular
application and desired luminous transmittance. In one embodiment of the invention, the green colored glass composition in
n absorbing and colorant portion of about 0.60
to 4 percent by weight total iron, about 0.13 to 0 9 percent by weight FeO, about 40 to 500 PPM CoO, about 5 to 70 PPM
Se, about 15 to 800 PPM Cr203, and about 0.02 to 1 percent by weight TiO2. In ano her embodiment of the invention, the
glass composition of the article includes a solar radiation absorbing and colorant portion of 1 to less than 1.4 percent by
weight total iron, about 0.2 to 0.6 percent by weight FeO, greater than 200 to about 500 PPM CoO, about 5 to 70 PPM Se,
greater than 200 to about 800 PPM Cr203, and 0 to about 1 percent by weight TiO2.
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An insulating unit having low thermal conduc ing marginal edge portions includes a pair of glass sheets maintained in a T
fixed spaced relationship by an edge assembly. The edge assembly includes a spacer frame having a moisture ::um?;"
SPACER FRAME FOR AN adhesive .mmm,mi on ,059 surface of each of the ,ocﬁmﬁ ,m@m, and base ,Emao::mg,:@ the outer legs. The spacer :mB,m i
INSULATING UNIT HAVING made by joining sections of spacer stock or bending a con inuous sec ion of spacer stock. The spacer stock has a pair
1185A1 STRENGTHENED SIDEWALLS us 08/705481 29-Aug-1996 5813191 29-Sep-1998 outer legs joined by he base to provide the spacer stock with a generally U-shaped cross sec ion. The outer legs are A
TO RESIST TORSIONAL TWIST formed e.g. each leg has a pair of members having a hairpin cross section to reduce the degree of torsional twist of the
spacer stock and/or spacer frame with the legs preferably only connected by he base having only one thermal conduc .P
pa h e.g. through the base from one leg to he other leg. In practice, the spacer frame is used to fabricate the unit by
securing a glass sheet to each of the outer legs with the moisture impervious adhesive sealant.
A spacer stock has a pair of outer legs joined by a base to provide the spacer stock with a generally U shaped cross
SPACER FRAME FOR AN section. The outer legs are formed e.g. each leg has a pair of members having a hairpin cross section to reduce the degree
INSULATING UNIT HAVING of torsional twist of the spacer stock and/or spacer frame with the legs preferably only connected by the base having only
T185R1 STRENGTHENED SIDEWALLS us 09/399545 20-5ep-1999 RE43533 24-Jul-2012 one thermal conducting path e.g. hrough the base from one leg to the other leg. The spacer stock may be shaped or
TO RESIST TORSIONAL TWIST sections of spacer stock joined to provide a spacer frame. The spacer frame may be used to fabricate a multi-sheet glazing
unit e.g. by securing a sheet to each of the outer legs with moisture impervious adhesive or sealant.
ORGANIG LIGHT EMITTING £econs slchode (16) Atloas one of e fro and second slsciadss (2. 18) s  lght avracin sleorods (26) having a
12008344A1GC DIODE WITH LIGHT us 14/519773 21-0ct2014 | US-2015-0188089-A1 : , , i ght extracing 9
EXTRACTING ELECTRODE layer (28). The metallic layer (28) includes light scattering features (29) on and/or in the metallic layer (28). The
light extracting features (29) increase light extraction from the organic light emitting diede (10).
ORGANIC LIGHT EMITTING An organic light emitting diode includes a substrate having a first surface and a second surface, a first electrode, and a
12008347A1GC DIODE WITH LIGHT us 14/688545 16-Apr-2015 US-2015-0311474-A1 second electrode. An emissive layer is located between the first electrode and the second electrode. The dicde further
SCATTERING SURFACE includes a surface modification layer, wherein the surface modification layer includes a non-planar surface.
Temperable and non-temperable coatings are provided which have lar optical characteristics. The non-temperable
coating is placed on glass that is not to be tempered and provides certain optical characteristics. The temperable coating is
TEMPERED AND NON- placed on a glass substrate and the coated substrate is then tempered. After tempering, he coated tempered glass sheet
TEMPERED GLASS COATINGS and the coated non-tempered glass sheet have similar optical characteristics. Both coatings have a plurality of metal layers,
12008392A1 HAVING SIMILAR OPTICAL us 141204392 11-Mar-2014 US-2014-0193616-A1 8865325 21-Oct-2014 with at least one of the metallic layers being a discontinuous layer with a primer layer over the discontinuous metal layer.
CHARACTERISTICS For the non-temperable coating, the discontinuous metal layer has an effective thickness in the range of 1.5 nmto 1.7 nm.
For the temperable coating, the discontinuous metal layer has an effective thickness in the range of 1.7 nmto 1.8 nm. The
primer layer of the temperable coating is thinner than he primer layer of the non-temperable coating.
Temperable and non-temperable coatings are provided which have similar optical characteristics. The non-temperable
coating is placed on glass that is not to be tempered and provides certain optical characteristics. The temperable coating is
TEMPERED AND NON- placed on a glass substrate and the coated substrate is then tempered. After tempering, he coated tempered glass sheet
TEMPERED GLASS COATINGS and the coated non-tempered glass sheet have similar optical characteristics. Both coatings have a plurality of metal layers,
1200839201 HAVING SIMILAR OPTICAL us 14/519268 21-0ct-2014 US-2015-0191393-A1 with at least one of the metallic layers being a discontinuous layer with a primer layer over the discontinuous metal layer.
CHARACTERISTICS For the non-temperable coating, the discontinuous metal layer has an effective thickness in the range of 1.5 nmto 1.7 nm.
For the temperable coating, the discontinuous metal layer has an effective thickness in the range of 1.7 nmto 1.8 nm. The
primer layer of the temperable coating is thinner than he primer layer of the non-temperable coating.
A framed solar module includes a solar module having solar cells between a pair of sheets. The solar module is mounted in
a frame, preferably a closed frame having a continuous base, and V-shaped cut outs or partially V-shaped in the upright
12008558A1 SOLAR MODULE FRAME Us 14/017449 04-Sep-2013 US-2014-0060625-A1 legs where corners of the solar module are expected. A layer of a pliable moisture resistant sealant is provided between

inner surface of the frame and the peripheral edge, and the marginal edge portions, of the solar module. A spacer, e.g. but
not limited to a plurality of spaced protuberances formed on he inner surface of the closed frame engage the outer surface
of he solar module to provide the layer with a uniform thickness between the frame and the solar module.
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A computer-implemented method for visualizing an object includes the steps of providing a simulated environment;
rendering, with at least one processor, at least one virtual object based at least partially on the simulated environment,
SYSTEM AND METHOD FOR viewable angle of the at least one virtual object, and object characteristics associated with the at least one virtual object,
12008585A1 VISUALIZING AN OBJECT IN A us 13/572065 10-Aug-2012 US-2014-0043321-A1 9076247 07-Jul-2015 object characteristics comprising at least one of the following: reflectance, transmittance, attenuation, or any combinatio
SIMULATED ENVIRONMENT thereof; and changing a viewable angle of the at least one virtual object in response to user input. A system and a com
program product for implementing the aforementioned method includes appropriately communicatively connected :masA
No%%wh%nmum mplemented method for visualizing an object includes the steps of providing a simulated environment; P
rendering, with at least one processor, at least one virtual object based at least partially on the simulated environment, a
SYSTEM AND METHOD FOR viewable angle of the at least one virtual object, and object characteristics associated with the at least one virtual object, the
12008585C1 VISUALIZING AN OBJECT IN A us 14/725599 29-May-2015 US-2016-0140754-A1 object characteristics comprising at least one of the following: reflectance, transmittance, attenuation, or any combination
SIMULATED ENVIRONMENT thereof; and changing a viewable angle of the at least one virtual object in response to user input. A system and a computer
program product for implementing the aforementioned method includes appropriately communicatively connected hardware
components
A float glass system (10) includes a float bath (14) having a pool of molten metal (16). A chemical vapor deposition coater
m<ow_u_.>_mwz_w_p\_wwmw>o_0»._%£_.__»7__ﬂm>z (32) is located in he float bath (14) above the pool of molten metal (16). The coater (32) includes at ,mm,wﬁ one low-
12008743A1 OPTICAL LOW-COHERENGE us 14/314238 25-Jun-2014 US-2015-0000345-A1 coherence interferometry probe (38) located in or on the coater (32) and oo::mgma, toa ,os\.,oo:mﬁm:om interferometry
INTERFEROMETRY ASSEMBLY system (36). Another low-coherence interferometry probe 138 can be located outside an exit end of the float bath (14) and
connected to the same or another low-coherence interferometry system (36).
A float bath coating system includes at least one nanoparticle coater located in a float ba h. The at least one nanoparticle
coater includes a housing, a nanoparticle discharge slot, a first combustion slot, and a second combustion slot. The
12008881A1 us 14/967953 14-Dec-2015 nanoparticle discharge slot is connected to a nanoparticle source and a carrier fluid source. The first combustion slot is
connected to a fuel source and an oxidizer source. The second combustion slot is connected to a fuel source and an
oxidizer source, i
12008881 A2 On-line par E,m embedment in Us 14/967981 14-Dec-2015 >, Jm:oumagm coater includes a housing; a nanoparticle discharge slot; a first combustion slot; and a second combustion
g:ass Jsot
On-line par icle embedment in A glass article includes a glass substrate having a first surface, a second surface, and an edge. At least one nanoparticle
12008881A3 glass us 14/968011 14-Dec-2015 region is located adjacent at least one of the first surface and the second surface.
On-line par icle embedment in A glass drawdown coating system includes a container defining a glass ribbon path having a first side and a second side.
1200868144 glass us 141968039 14-Dec-2015 At least one nanoparticle coater is located adjacent the first side and/or the second side of the glass ribbon pa h.
On-line par icle embedment in A float glass system includes a float bath; at least one nanoparticle coater located in the float bath; and at least one vapor
12008881V glass us 621266239 11-Dec-2015 deposition coater located in the float bath downstream of the nanoparticle coater.
solar reflective mirror includes a parting flm between solar reflecting sublayers to Improve optics and stabilty of he solar
SOLAR MIRRORS AND mirror. The coating stack of the solar reflector mirror is encapsulated to increase the useable life of the solar 339_, and to
METHODS OF MAKING SOLAR iminate the :m,ma fora um:jm,:ma Eoﬁmo:o,: o<m8,om~., Omission of the PPO film which is electrically non-conductive ,
12008980A1GC MIRRORS HAVING MPROVED us 15/208778 13-Jul-2016 makes the coating stack electrically conductive eliminating the need for a two layer encapsulant when the m:omumc,ma is e-
PROPERTIES coated. Anocther feature of the invention is applying the base coat of the encapsulant over he marginal edges of the
PPO film leaving a center section without coverage and adding the top coating of the encapsulant over the base coat and
the uncoated areq
A glass has a basic soda-lime-silica glass portion, and a colorant portion including total iron as Fe203 in the range of
LOW IRON. HIGH REDOX greater than zero to 0.10 weight uma,mi_ eg. mm,mgm,a from the group of total iron as _nm,mOw in the range of greater than ,
RATIO. AND L_OI IRON. HIGH zero to 0.02 s\mﬁ_& wmama and total iron as _nmmOm in the range of greater than 0.02 weight percent to less than o;,o weight
1200898301 mm_uo_x RATIO, mO_u>.__._Z_m. Us 15/046938 18-Feb-2016 US-2016-0159680-A1 percent; redox ratio in the range of 0.2 to 0.6, and tin and/or tin compounds, e.g. SnO2 greater than 0.000 to 5.0 weight

SILICA GLASSES AND
METHODS OF MAKING SAME

percent. In one embodiment of he invention, the glass has a tin side and an opposite air side, wherein the tin side of the
glass is supported on a molten tin bath during forming of the glass. The in concentration at the tin side of the glass is
greater than, less than, or equal to the in concentration in “body portion” of the glass. The “body portion” of the glass
extending from the air side of the glass toward the tin side and terminating short of the tin side of the glass.
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A glass has a basic soda-lime-silica glass portion, and a colorant portion including total iron as Fe203 selected from %mT
LOW IRON, HIGH REDOX group of total iron mw,_nmmOw in the range of Qmmﬁmlr,m: zero to 0.02 Smﬁ:,ﬁ percent; total iron as Fe203 in the range QN
RATIO. AND HIGH IRON. HIGH greater than 0.02 weight percent to less than 0.10 weight percent and total iron as Fe203 in the range of 0.10 to 2.00 SE
12008983P1 REDOX RATIO, SODA-LIME- Us 15/071805 16-Mar-2016 US-2016-0194238-A1 percent; redox ratio in Em range of o.m to om and tin and/or ::,ooEuoc:am_ eg. w:,Om m«mmﬁm« than 0.000 ﬁo,m.o, weight
SILICA GLASSES AND percent. In one embodiment of he invention, the glass has a tin side and an opposite air side, wherein the tin side of %A
METHODS OF MAKING SAME glass is supported on a molten tin bath during forming of the glass. The in concentration at the tin side of the glass is
greater than, less than, or equal to the in concentration in “body portion” of the glass. The “body portion” of the glass P
extending from the air side of the glass toward the tin side and terminating short of the tin side of the glass.
The present invention provides an apparatus and method for reducing he occurrences of solid defects in float glass due to
corrosion of refractory in a glass melting and refining furnace. In making flat glass by the float process, batch materials are
fed into a melting and refining furnace and heated to form molten glass. The molten glass passes through the melting
section and into a refining section of the furnace where the glass is gradually cooled and conditioned prior to delivering the
glass to a forming chamber where the molten glass is floated upon molten metal and formed into a continuous sheet of
REDUCTION OF SOLID glass. During the melting operation, alkali vapors from the molten glass accumulate within a downstream portion of the
DEFECTS IN GLASS DUE TO melting section. These vapors attack and corrode those portions of the melting section of the furace which are constructed
T206A1 REFRACTORY CORROSION IN us 08/758139 25-Nov-1996 5795363 18-Aug-1998 from silica refractory. The products of the corrosion are deposited in the molten glass resulting in solid defects. In the
A FLOAT GLASS OPERATION present invention, a nonreactive gas is directed into the downstream por ion of the melting section at a temperature no
greater than that of the molten glass within the melting section and at a gas volume sufficient to reduce the amount of alkal
vapors in the downstream portion of the melting section. As a result, the corrosion of the silica refractory is reduced and he
total occurrences of solid defects in the glass due to refractory corrosion is reduced. In on embodiment of the invention, the
gas is the combustion products from burners that are positioned in he downstream portion of the melting section of the
furnace.
A method and article are disclosed wherein a substrate is provided with a photocatalytically-activated self-cleaning surface
PHOTOGATALYTICALLY- by forming a photocatalyti om:<.m8<m,wma mm:.gmm:im coating g he substrate by spray pyrolysis chemical ,<m,uo« a,muo,
ACTIVATED SELF-CLEANING or magnetron sputter vacuum deposition. The coating has a thickness of at least about 500 Angstroms to limit sodiumion
1240A1 ARTICLE AND METHOD OF us 08/899257 01-Apr-1999 6027766 22-Feb-2000 poisoning to a portion of he coating facing the substrate. Alternatively, a sodium ion diffusion barrier layer is deposited over
MAKE SAME the substrate prior to the deposition of the photocatalytically-activated self-cleaning coating to prevent sodium ion poisoning
of he photocatalytically-activated self-cleaning coating. The substrate includes glass substrates, including glass sheet and
continuous float glass ribbon.
A method and article are disclosed wherein a substrate is provided with a photocatalytically-activated self-cleaning surface
PHOTOGATALYTICALLY- by forming a u:oﬁoomﬁmgom,,<.m8<m,ﬁ,ma mm:.gmm:im coating g he substrate by spray pyrolysis chemical ,<m,uo« a,muow;,o:
ACTIVATED SELF-CLEANING or magnetron sputter vacuum deposition. The coating has a thickness of at least about 500 Angstroms to limit sodium-ion
1240D1 ARTICLE AND METHOD OF us 09/282943 01-Apr-1999 641358181 02-Jul-2002 poisoning to a portion of he coating facing the substrate. Alternatively, a sodium ion diffusion barrier layer is deposited over
MAKING SAME the substrate prior to the deposition of the photocatalytically-activated self-cleaning coating to prevent sodium ion poisoning
of he photocatalytically-activated self-cleaning coating. The substrate includes glass substrates, including glass sheet and
continuous float glass ribbon.
A method and article are disclosed wherein a substrate is provided with a photocatalytically-activated self-cleaning surface
PHOTOGATALYTICALLY- by forming a u:oﬁoomﬁmgom,,<.m8<m,ﬁ,ma mm:.gmm:im coating g he substrate by spray pyrolysis chemical ,<m,uo« a,muow,;,o:
ACTIVATED SELF-CLEANING or magnetron sputter vacuum deposition. The coating has a thickness of at least about 500 Angstroms to limit sodium-ion
1240D2 ARTICLE AND METHOD OF us 10/075316 14-Feb-2002 0114945-A1 672215982 20-Apr-2004 poisoning to a portion of he coating facing the substrate. Alternatively, a sodium ion diffusion barrier layer is deposited over
MAKING SAME the substrate prior to the deposition of the photocatalytically-activated self-cleaning coating to prevent sodium ion poisoning
of he photocatalytically-activated self-cleaning coating. The substrate includes glass substrates, including glass sheet and
continuous float glass ribbon.
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1247A1

REDUCTION OF NOx
EMISSIONS IN A GLASS
MELTING FURNACE

us

08/851208

05-May-1997

5893940

13-Apr-1999

A method of controlling NOx emissions from a glass melting process in which combustion fuel produces exhaust gas in T
melting furnace including NOx compounds is disclosed. Furnace exhaust gas passes from the mel ing furace hrough N
regenerator to a zone downstream from the regenerator. Ammonia is injected into the furnace exhaust gas at the E
downstream zone while the furnace exhaust gas is within a desired temperature range to reduce the amount of NOx
compounds. Additional gas is introduced into the furace exhaust gas as it moves from the regenerator to he downstre
zone whenever the furnace exhaust gas has a temperature which is outside the desired temperature range at the
downstream zone so as to modify the furnace exhaust gas temperature such that the furnace exhaust gas is within he P
desired temperature range when furnace exhaust gas reaches to the downstream zone. In one particular embodiment of the
invention, the additional gas is he exhaust from an excess air burner which is injected into the furnace exhaust gas at a
temperature such that the furnace exhaust gas and the injected gas have a combined temperature between about 870 to
1090 DEG C. at the downstream zone.

1254A1

METHOD AND APPARATUS
FOR REDUCING TIN DEFECTS
IN FLOAT GLASS

us

08/874529

08-Jul-1999

6094942

01-Aug-2000

The present invention provides a method of reducing tin defects in flat glass made by the float process. In the float process,
molten glass is delivered onto a pool of molten tin within an enclosed chamber and formed into a glass ribbon. Oxygen gas
dissolved in the molten tin combines with the tin to form tin oxide which vaporizes and collects within the chamber, resulting
in defects in the glass. In the present invention, hydrogen gas is introduced direc ly into the molten tin to react with the
oxygen gas and tin oxide within the molten tin to form water and elemental tin, resulting in a reduction in the amount of tin
oxide within the molten tin. In one particular embodiment of the inven ion, he hydrogen gas is introduced into the molten tin
through an elongated, porous graphite member submerged in the molten in within the forming chamber such that it extends
along and is located outboard of selected portions of the edge of he glass ribbon.

1261A1

SILICON OXYNITRIDE
PROTECTIVE COATINGS

us

09/058440

14-Nov-2000

649525181

17-Dec-2002

A layer for protecting an underlying functional coating stack for example a single silver layer or double silver layer Low-E
coating stack includes con aluminum oxynitride layer. The protective film may have a uniform
composition throughout its thickness i.e. homogeneous protective layer, a constantly increasing or decreasing index of
infraction throughout its thickness I.e. a graded protective layer, or a combination of all or some of the foregoing i.e. a non-
homogeneous protective layer. The graded and non-homogeneous layers may have an outer surface of silicon nitride,
silicon aluminum nitride, silicon dioxide, silicon oxynitride or silicon aluminum oxynitride. The protective layer of the invention
may be the last layer deposited on the functional coating stack or may have a film deposited thereon.

1278A1

PHOTOELECTROLYTICALLY-
DESICCATING MULTIPLE-
GLAZED WINDOW UNITS

us

08/927130

02-Sep-1997

5873203

23-Feb-1999

A multiple-glazed window unit of he type which includes two or more sheets maintained in spaced relationship to each other
by a spacing assembly to form an airspace wherein surfaces of the unit in contact with the airspace are subject to the
accumulation thereon of moisture and/or organic contaminants present in the airspace is rendered self-desiccating of
accumulated moisture and/or self-cleaning of accumulated organic surface contaminants by coating such surfaces with a
photoelectrolytical ly-desiccating coating and/or a photocatalytically-activated self-cleaning coating. Upon exposing the
coatings to ac inic radiation, at least a portion of the accumulated moisture is removed by photoelectrolysis and/or at least a
portion of he organic contaminants are removed by photocatalytic decomposition. A desiccant may or may not be
associated with the airspace to assist in maintaining a moisture-free airspace. Exterior surfaces of the unit may also be
rendered self-cleaning of accumulated organic surface contaminants by coating such exterior surfaces with a
photocatalytically-activated self-cleaning coating.

1297P1

INFRARED AND ULTRAVIOLET
RADIATION ABSORBING BLUE
GLASS COMPOSITION

us

09/058381

09-Apr-1998

6313053B1

06-Nov-2001

The present invention provides a blue colored glass using a standard soda-lime-silica glass base composition and
additionally iron and cobalt, and op ionally chromium, as solar radiation absorbing materials and colorants. In particular, the
blue colored glass includes about 0.40 to 1.0 wt. % total iron, preferably about 0.50 to 0.75 wt. %, about 4 to 40 PPM CoO,
preferably about 4 to 20 PPM, and 0 to 100 PPM Cr203. The redox ratio for the glass of the present invention is greater
than 0.35 up to about 0.60, and preferably between about 0.36 to 0.50. In one par icular embodiment of the invention, the
glass has a luminous transmittance of at least 55% and a color characterized by a dominant wavelength of 485 to 489
nanometers and an excitation purity of about 3 to 18 percent. In another embodiment of the invention, the glass has a
luminous transmittance of at least 65% at a thickness of about 0.154 inches (3.9 mm) and a color characterized by a
dominant wavelength of 485 to 492 nanometers and an excitation purity of about 3 to 18 percent.
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The present invention provides a high redox, ultraviolet and/or infrared absorbing radiation absorbing, and colored Qmme
INFRARED AND ULTRAVIOLET using a standard soda-lime-silica glass base composition and additionally at least on essential solar absorbing and oo,oN
1297P2 RADIATION ABSORBING us 09/458792 10-Dec-1999 6673730B1 06-Jan-2004 set of components. The solar absorbing flat glass article has two opposing major surfaces with a thickness of 1 5to 12 E
GLASS ARTICLE AND METHOD and a redox value in the range of greater than 0.38 to about 0.6, a retained sulfate measured as (SO3) value in the E:@I
greater than 0.005 to less than 0.18 weight percent, and is essentially free of coloration from inorganic polysulfides. A
The present invention provides a green colored, infrared and ultraviolet absorbing glass composition having a luminous P
transmittance of up to 60 percent. The glass composition uses a standard soda-lime-silica glass base composition and
additionally iron, cobalt, chromium, and titanium, as infrared and ultraviolet radiation absorbing materials and colorants. The
glass of the present invention has a color characterized by a dominant wavelength in the range of about 480 to 510
1307A1 PRIVACY GLASS us 08/980198 09-Dec-1999 6103650 15-Aug-2000 nanometers, preferably about 490 to 525 nanometers, with an excitation purity of no higher than about 20%, preferably
about 5 to 15%. In one embodiment of the invention, the glass composition of a green colored, infrared and ultraviolet
on absorbing soda-lime-silica glass article includes a solar radiation absorbing and colorant por ion consisting
essentially of about 0.90 to 2.0 percent by weight total iron, about 0.17 to 0 52 percent by weight FeO, about 40 to 150 PPM
CoO, about 250 to 800 PPM Cr203, and about 0.1 to 1 percent by weight TiO2.
COMPOSITIONS AND
METHODS FOR FORMING
COATINGS OF SELECTED A coated article comprising a substrate and a copper oxide and manganese oxide coating over the substrate, the coating
132002 COLOR ON A SUBSTRATE AND us 10/693463 24-0ct-2003 US-2004-016161-A1 7507479 24-Mar-2009 having the molar ratio of copper to manganese in the range of about 0.8 to 1.2 and a blue color in transmission is disclosed.
ARTICLES PRODUCED
THEREBY
A multi-sheet glazing unit includes a closed spacer frame, the spacer frame has one side having a pair of legs joined to a
base to provide the spacer frame with a U-shaped cross-section. An inner sheet has an edge mounted in an edge receiving
member mounted between the legs of the U-shaped side of the spacer frame. The remaining edges of the inner sheet are
MULTI-SHEET GLAZING UNIT within the interior oi:m closed spacer frame and spaced from the spacer frame. The S:mﬁ, sheet is held within the spacer
HAVING A SINGLE SPAGER ,:mam E\ sheet aﬁ,mssm members mounted to the spacer frame. A sheet e.g. glass sheet is mmocaa, E\ a moisture-
1345D2 FRAME AND METHOD OF us 09/842464 26-Apr-2001 0015037 641556182 09-Jul-2002 impervious adhesive to outer surface of each of the legs of the spacer frame. One type of sheet retaining members has a
MAKING SAME horizontal member and a vertical member, and a locking member. The locking member is mounted on the horizontal
member spaced from the ver ical member to form a groove to hold the inner sheet within the closed interior of the spacer
frame. Another type of the sheet retaining member includes a pair of flexible fingers mounted on a platform member,
angled away from the platform member toward one another and having their ends spaced from one another to provide a
groove to hold he inner sheet within the closed interior of the spacer frame. A method for making the unit is also disclosed.
A multi-sheet glazing unit includes a closed spacer frame, the spacer frame has one side having a pair of legs joined to a
base to provide the spacer frame with a U-shaped cross-section. An inner sheet has an edge mounted in an edge receiving
member mounted between the legs of the U-shaped side of the spacer frame. The remaining edges of the inner sheet are
within the interior of the closed spacer frame and spaced from the spacer frame. The inner sheet is held within the spacer
MULTI-SHEET GLAZING UNIT frame by sheet retaining members mounted to the spacer frame. A shest e.g. glass shest is secured by a moisture-
1345D3 AND METHOD OF MAKING us 09/990727 21-Nov-2001 0032994-A1 647781282 12-Nov-2002 impervious adhesive to outer surface of each of the legs of the spacer frame. One type of sheet retaining members has a

SAME

horizontal member and a vertical member, and a locking member. The locking member is mounted on the horizontal
member spaced from the ver ical member to form a groove to hold the inner sheet n the closed interior of the spacer
frame. Another type of the sheet retaining member includes a pair of flexible fingers mounted on a platform member, angled
away from the platform member toward one another and having heir ends spaced from one another to provide a groove to
hold the inner sheet within the closed interior of the spacer frame. A method for making the unit is also disclosed.
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1345D4

MULTI-SHEET GLAZING UNIT
AND METHOD OF MAKING
SAME

us

10/277690

22-Oct-2002

0033761A1

671524482

06-Apr-2004

A multi-sheet glazing unit includes a closed spacer frame, the spacer frame has one side having a pair of legs joined to
base to provide the spacer frame with a U-shaped cross-section. An inner sheet has an edge mounted in an edge recel
member mounted between the legs of the U-shaped side of the spacer frame. The remaining edges of the inner sheet
within the interior of the closed spacer frame and spaced from the spacer frame. The inner sheet is held within the wumﬁT
frame by sheet retaining members mounted to the spacer frame. A sheet e.g. glass sheet is secured by a moisture- A
impervious adhesive to outer surface of each of the legs of the spacer frame. One type of sheet retaining members :mmp
horizontal member and a vertical member, and a locking member. The locking member is mounted on the horizontal
member spaced from the ver ical member to form a groove to hold the inner sheet within the closed interior of the spacer
frame. Another type of the sheet retaining member includes a pair of flexible fingers mounted on a platform member,
angled away from the platform member toward one another and having their ends spaced from one another to provide a
groove to hold he inner sheet within the closed interior of the spacer frame. A method for making the unit is also disclosed.

1345P1

MULTI-SHEET GLAZING UNIT
AND METHOD OF MAKING
SAME

us

09/078785

14-May-1998

6115989

12-Sep-2000

A multi-sheet glazing unit includes a closed spacer frame, the spacer frame has one side having a pair of legs joined to a
base to provide the spacer frame with a U-shaped cross-section. An inner sheet has an edge mounted in an edge receiving
member mounted between the legs of the U-shaped side of the spacer frame. The remaining edges of the inner sheet are
within the interior of the closed spacer frame and spaced from the spacer frame. The inner sheet is held within the spacer
frame by sheet retaining members mounted to the spacer frame. A sheet e.g. glass sheet is secured by a moisture-
impervious adhesive to outer surface of each of the legs of the spacer frame. One type of sheet retaining members has a
horizontal member and a vertical member, and a locking member. The locking member is mounted on the horizontal
member spaced from the ver ical member to form a groove to hold the inner sheet within the closed interior of the spacer
frame. Another type of the sheet retaining member includes a pair of flexible fingers mounted on a platform member, angled
away from the platform member toward one another and having heir ends spaced from one another to provide a groove to
hold the inner sheet within the closed interior of the spacer frame. A method for making the unit is also disclosed.

1360P1

BRONZE PRIVACY GLASS

us

09/510957

22-Feb-2000

645545281

24-Sep-2002

The present invention provides a bronze colored, infrared and ultraviolet absorbing glass composition having a luminous
transmittance of up to 60 percent. The glass uses a standard soda-lime-silica glass base composition and additionally iron
and selenium, and optionally cobalt, as infrared and ultraviolet radiation absorbing materials and colorants. The glass of the
present invention has a luminous transmittance (LTA) of up to 60 percent and its color is characterized by a dominant
wavelength in the range of 560 to 590 nanometers and an excitation purity of 12 to 75% at a thickness of 0.160 inches (4.06
mm). In one emboediment of the invention, the glass composition of a bronze colored, infrared and ultraviolet radiation
absorbing soda-lime-silica glass article includes a colorant portion having 0.7 to 2.2 percent by weight total iron, 0.15 t0 0.5
percent by weight FeO, 3 to 100 PPM Se, and optionally up to 200 PPM CoO, and preferably 1.1 to 1.4 percent by weight
total iron, 0.24 to 0.36 percent by weight FeO, 20 to 45 PPM Se, and 0 to 70 PPM CoO.

1366D1

MULTILAYERED
ANTIREFLECTIVE COATING
WITH A GRADED BASE LAYER

us

09/054566

03-Apr-1998

5948131

07-Sep-1999

An antireflectance coating is disclosed comprising a first graded layer wherein the composition is varied throughout the
thickness of the layer such that the refractive index of the graded |ayer varies from a low refractive index approximately
matching the refractive index of the substrate at the interface of the graded layer and the substrate to a higher refractive
index at the surface of the graded layer opposite the interface with the substrate, and a second substantially homogeneous
layer of a composition selected to have a refractive index which is approximately the square root of the product of the higher
refractive index of the graded layer and the refractive index of the incident medium at the surface of the second layer
opposite the interface of he second layer with the graded layer, having an optical hickness of approximately at least one
quarter of a selected design wavelength. The antireflectance properties of the coating of the present invention can be
expanded to a broader range of reflected wavelengths by incorporating, between the graded layer and the second
substantially homogeneous layer, an intermediate layer having a relatively high refractive index and an optical thickness of
about half the design wavelength.

1367A1

CONDUCTIVE
ANTIREFLECTIVE COATINGS
AND METHODS OF

PRODUCING SAME

us

09/287305

07-Apr-1999

6436541B1

20-Aug-2002

This inven ion relates to a two layers or more anti-static film coating deposited on a substrate. Selected layers of the films
may have anti-static and/or electromagnetic properties. In one embodiment, the film farthest from the substrate has an index
of refraction lower than the underlying film. In another embodiment, the surface of the film is roughened to provide a graded

index of refrac ion.
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SHIPPABLE HEAT-TREATABLE Tin is added to a zinc cathode target ﬁ,o enhance Em sputter efficiency of the target. Films amuwm;ma using Em o,m%oam
SPUTTER COATED ARTICLE greater than zero but less than 10 weight percent tin and greater than 90 but less than 100 weight percent zinc improve
AND ZING GATHODE chemical durability of a high transmittance, low emissivity coating stack over coating stacks having zinc oxides without ,E
1375A1 SPUTTERING TARGET us 09/302409 30-Apr-1999 6899953B1 31-May-2005 oxide. High transmittance, low emissivity coating stacks are heated with the heated coating having reduced haze by
selecting the thickness of metal primer layer between an infrared reflective film, e.g. a silver film and a dielectric film, e
CONTAINING LOW AMOUNTS ) : ) RN ; I ) N
52-48 zinc stannate, zinc oxide, tin oxide film or a zinc oxide film. Also disclosed are enhancing films that lower the resi
OF TIN ) ) : ) . ) )
of silver films deposited thereon and improve chemical durability of the coating stack.
The present invention provides a method of making a coated article, including the steps of: (A) providing a substrate; (B)
SHIPPABLE HEAT-TREATABLE amuom;,:@,o:m 9,306 ,a,m,mgzo ,m<m,a o<,m< %,m substrate, E,m dielectric ,m<mwm comprising: ,3 a first dielectric film _SS,:@ at
SPUTTER COATED ARTICLE least one film of zinc oxide, silicon oxide, tin oxide, silicon nitride, silicon oxynitrate, or an oxide of an alloy of zinc and tin
1375D1 us 11/017139 20-Dec-2004 5/155695A1 7329433 12-Feb-2008 having zinc in a weight percent range of 10 to 90 and tin in a weight percent range of 90 to 10, and (i) a second dielectric
AND METHOD OF MAKING ) ) , . C ) e ) o . L
SAME film deposited over the first dielectric film, the second dielectric film having at least: a zinc oxide, tin oxide film, wher
zinc oxide, tin oxide film has tin in a weight percent range of greater than 0 to less than 10 and the majority of the balance
being zinc; and (C) depositing one or more infrared reflective layers on at least one of the dielectric layers.
The present invention provides is a method of making an infrared reflective coated article, including the steps of: providing a
PROTECTIVE LAYERS FOR w,ccwzmﬁm“ ,amuom, ing a first dielectric layer o<m<,m~ least a u,o;,o,: of the w,ccwzmﬁm_ the ,,m<m« ,ooBu:wSm a ,3& zinc wﬁm:,:mﬁm
SPUTTER COATED ARTICLE film deposited over the substrate, and an electrical enhancing film deposited over the first zinc stannate film, the electrical
1375D2 AND METHOD FOR MAKING us 11/017330 20-Dec-2004 5/129863A1 7413768 19-Aug-2008 enhancing film selected from zinc oxide-tin oxide film and a second zinc stannate film; forming an infrared reflective layer on
the first dielectric layer; forming a metal primer layer over the infrared reflective layer; forming a second dielectric layer over
SPUTTER COATED ARTICLES ) ) . o ) ;
the primer layer; and forming a protective layer of at least two films in a position where it can provide durability to the
dielectric layer, infrared reflective layer, metal primer layer, and second dielectric layer.
Tin is added to a zinc cathode target to enhance the sputter efficiency of t he target. Films deposited using the cathode, e.g.,
greater than zero but less than 10 weight percent tin and greater than 90 but less than 100 weight percent zinc improve the
PROTECTIVE LAYERS FOR chemical durability of a high transmittance, low emissivity coating stack over coating stacks having zinc oxides without in
1375P1 us 09/334193 16-Jun-1999 683319481 21-Dec-2004 oxide. High transmittance, low emissivity coating stacks are heated with the heated coating having reduced haze by
SPUTTER COATED ARTICLE , . ) ) e ) . e
selecting the thickness of metal prime r layer between an infrared reflective fim, e g. a silver film and a dielectr ic fim, e.g.,
a 52-48 zinc stannate, zinc oxide, tin oxide film or a zinc oxid e film. Also disclosed are enhancing films that lower the
resistivity of silve r films deposited thereon and improve chemical durability of the coa ing stack .
The present invention provides a blue colored, infrared and ultraviolet absorbing glass composition having a luminous
transmittance of up to 60 percent. The glass uses a standard soda-lime-silica glass base composition and additionally iron
and cobalt, and optionally selenium and/or titanium, as infrared and ultraviolet radiation absorbing materials and colorants.
The glass of he present invention has a color characterized by a dominant wavelength in the range of 480 to 489
nanometers and an excitation purity of at least 8 percent at a thickness of 0.160 inches (4.06 millimeters). In one
1376A1 BLUE PRIVACY GLASS us 09/076566 12-May-1998 665686281 02-Dec-2003 ) , , " . ) ) I
embodiment of the invention, the glass composition of a blue colored, infrared and ultraviolet radiation absorbing soda-lime-
silica glass article includes a solar radiation absorbing and colorant portion consisting essentially of 0.9 to 2.0 percent by
weight total iron, 0.15 to 0.65 percent by weight FeO, 90 to 250 PPM CoO, and optionally up to 12 PPM Se and up to 0.9 wt
% TiO.sub.2, and preferably 1 to 1.4 percent by weight total iron, 0.20 to 0.50 percent by weight FeO, 100 to 150 PPM CoO,
up to 8 PPM Se, and up to 0.5 wt % TiO.sub.2.
The present invention provides a blue colored, infrared and ultraviolet absorbing glass composition having a luminous
transmittance of up to 60 percent. This glass composition can form transparent glass panels that have varying limited LTA
from one another as panel sets for moun ing in automobiles. The glass uses a standard soda-lime-silica glass base
composition and additionally iron and cobalt, and optionally selenium and/or titanium, as infrared and ultraviolet radia ion
LIMITED VISIBLE absorbing materials and colorants. The glass of the present invention has a color characterized by a dominant wavelength
1376P1 TRANSMISSION BLUE us 10/047353 14-Jan-2002 0198094A1 695375882 11-Oct-2005 in the range of 480 to 489 nanometers and an excitation purity of at least 8 percent at a thickness of 0.160 inches (4.06
GLASSES millimeters). In one embodiment of such a blue colored, infrared and ultraviolet radiation absorbing soda-lime-silica glass
article includes a solar radiation absorbing and colorant portion having 0.9 to 2.0 percent by weight total iron, 0.15 to 0.65
percent by weight FeO, 90 to 250 PPM CoO, and optionally up to 12 PPM Se and up to 0.9 wt% TiO2, and preferably 1 to
1.4 percent by weight total iron, 0.20 to 0.50 percent by weight FeO, 100 to 150 PPM CoO, up to 8 PPM Se, and up to 0.5
wi% TIO2.
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14009657A1

AUTOMATED FLOAT GLASS
SYSTEM

us

14/925156

28-Oct-2015

US-2016-0122224-A1

A Toat glass system (10) includes a float bat

aving an entrance en
vision camera (50, 52, 76, 92) is located to view an interior of the float bath (14). At least one sensor (44, 48, 90, 98) is m

and an exit end ﬁm AT 16ast one Bmon“

connected to the float ba h (14) to measure an operating parameter of the float bath (14). At least one operating device

60, 82, 86) is connected to the float bath (14). The at least one machine vision camera (50, 52, 76, 92), the at least one
sensor (44, 48, 90, 98), and the at least one operating device (32, 60, 82, 86) are connected to a control system (40)
configured to control the opera ing device (32, 60, 82, 86) based on input from the at least one machine vision camera AA

14009863A1

“Quad-Silver” (4xAg) and “Sub-
Quad-Ag” Coating Designs

us

15/013600

02-Feb-2016

US-2016-0223729-A1

52,76, 92) and/or the at least one sensor (44, 48, 90 _98) ?

A solar control coating includes at least four phase adjustment layers and at least four metal functional layers. At least

of he metal functional layers can be a continuous layer. At least one of the metal functional layers can be a subcritical
layer. The solar control coating provides reference IGU values of luminous transmittance no greater than 64%, SHGC of no
greater than 0.5_and LSG of at least 1.85.

1401A1

INSULATING UNITLESS
WINDOW SASH

us

09/121370

12-Apr-2000

6886297B1

03-May-2005

An insulating unitless window sash includes a sash frame made of four linear sash members having their mitered edges
joined together. Each of the sash members in cross section includes a peripheral surface, a first and outer side walls and a
first groove spaced from a second groove. Each of the grooves has a base and spaced walls. The base of the first groove is
spaced a greater distance from the peripheral surface than the base of the second groove. Peripheral and marginal edges
of a first sheet are in the first groove and peripheral and marginal edges of a second sheet are in he second groove. A shim
is mounted on the sash frame adjacent the outer surface of the first sheet to give a balance configuration. A method of
fabricating the insulating unitiess sash is also disclosed.

1423A1

REUSABLE MASK AND
METHOD FOR COATING
SUBSTRATE

us

09/391953

08-Sep-1999

628082181

28-Aug-2001

A mask article and method of coating are provided whereby coating is deleted from one or more portions of a substrate Ike
transparencies during a coating operation. The mask is a semi-rigid device having two major generally opposing surfaces
and one or more sides between such surfaces with at least one one-piece edge. The side(s) slope inward toward the interior
of he solid part of the mask at an angle from the horizontal plane of the larger major surface of the mask up to the slope of
the side from greater than Oe to less than 90e. This inward slope is somewhere along the side between the larger major
surface and the smaller major surface. The sloping segment of the side should extend a distance sufficient to provide an
adequate edge at he mask-coating-substrate interface to reduce the ghosting effect. The surface area of the larger area
surface has he configuration of the shape of a deletion for the coating. The mask is adapted for secure placement on the
substrate during the coating process and removal therefrom after the coating process. This is accomplished either by the
weight of the mask itself or from the use of at least one friction enhancing member present on the mask. With the presence
of friction enhancing member(s) on the mask, recesses are also optionally provided on the mask. The number, size,
configuration and loca ion of the recesses and friction enhancing members assist in the stackability of a plurality of the
masks. After one or more coatings are applied to the masked substrate, the masks can be removed and conveyed to the
beginning of coating operation to mask other substrates. After a number of such cycles the masks can be cleaned of coa ing
and reused.

1434A2

METHODS OF MAKING LOW
HAZE COATINGS AND THE
COATINGS AND COATED
ARTICLES MADE THEREBY

us

09/521845

09-Mar-2000

6797388B1

28-Sep-2004

A coatng 1n accorgance with the mvention nas a substantially crystalne 1rst layer wiih a substantially crystanne secon
layer provided over the first layer. A breaker layer is provided between he first and second layers and is configured to
prevent or at least reduce epitaxial growth of the seco nd layer on he first layer. A color suppression layer may be provided
below th e first layer. The coating can be provided on a substrate to make a coated article. A method of coating a substrate
includes depositing a substantially crystalline first layer over at least a portion of he substrate and depositing a breaker
layer over the first layer. The breaker layer is configured to prevent or at least reduce epitaxial growth of a subsequently
deposited layer on the first layer. Fur hermore a coated article is disclose d comprising a gladed color suppression layer and
a conductive metal oxide layer. Further embediments are claimed wherein a coated article comprises tw o differently doped
gxide laver.

1435A1

BENDING MOLD HAVING SIDE
MOUNTED WEIGHT

USE THEREOF

ASSEMBLIES AND METHOD OF

us

09/191009

12-Nov-1998

6006549

28-Dec-1999

'The invention provides an articulated bending mold for shaping heat softened substrates, e.g., glass sheets, into curved
shapes. The bending mold has a central portion wi h at least one, and preferably two, pivoting end sections. A biasing
assembly is mounted on the side of the mold between the end section pivot points, preferably ou board of the end section
pivot points and in proximity to an outer side of the end section. The biasing assembly includes a weight arm with a linkage
assembly mounted on one end of the weight arm and connected to the end section, preferably at or near an outer corner of

the end section
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Schedule A, Part 1 - Active Flat Glass Patents

Case Number Title Country App. No. Pub. No. Patent No. Issue Date Abstract
KWMMWNWOWHN_DMHMWQMMW Methods are presented for depositing an infrared reflective, e.g., silver, containing multi-layer coating onto a substrate t T
BASED LOW EMISSIVITY form a oom,ﬁma article. Oa m, or more ceramic cathodes are ,cwma to deposit a u@mgém ,,m<m« over the m:,,\m« layer. The rm
1454A1 COATINGS WITHOUT THE USE us 09/215560 13-0¢t-2000 63089251 04-Jun-2002 the ceramic omﬁroumm eliminates the :m,ma Elrm metal U:B,m« layers 8330: ,5 the prior art. Both the infrared reflectiv
layer and a ceramic layer can be deposited in the same coating zone, this coating zone containing sufficient oxygen to
OF METAL PRIMER LAYERS ide a substantially oxidize d ceramic coa ing layer without adversely impacting upon the properties of the infrared A
AND ARTICLES PRODUGED Ems ° , v g 18yt y impacting up prop
THEREBY reflective layer. P
A low emissivity coating 30 includes a plurality of phase adjustment layers 40, 50, 62; a first metal functional layer 46; and a
LOW EMISSIVITY COATING second metal functional layer 58 located over and spaced from the first metal functional layer 46. A ratio of the geometric
15010871A1 FOR WINDOWS IN COLD us 15/240437 18-Aug-2016 thickness of the first metal functional layer divided by the geometric thickness of the second metal functional layer is in the
CLIMATES range of 0.6 to 1. The low emissivity coating 30 provides a reference IGU summer/day SHGC of at least 0.4 and a
reference IGU winter/night U factor of no greater than 0.4 BTU/hr-ft2-F (2.27 W/m2-K).
A low emissivity coating includes a first phase adjustment layer; a first metal functional layer located over the first phase
adjustment layer; a first primer layer located over the first metal functional layer; a second phase adjustment layer located
15010871V1 High SHGC low-e films us 62/299036 24-Feb-2016 over the first primer layer; a second Bmﬁm,, E:%o:m,. ,m<m,« located o<m.< the second phase adjustment layer; a m,moo:a u:Em«
layer located over the second metal functional layer; a third phase adjustment layer located over the second primer layer;
and a protective layer located over the third phase adjustment layer. The low emissivity coating provides a reference IGU
SHGC of at least 0.4 and a reference IGU U factor of no greater than 0.4.
A method and coating are provided for temporarily protecting a substrate or article during shipping, handling or storage by
applying a removable protective coating over at least a portion of the substrate. The substrate m ay be flat or curved and
may have zero, one or more functional coatings. A plurality of substrates with the protective coating of the invention may be
LIGHT-TRANSMITTING AND/OR| arranged in a shipping container so that the protective coating reduces the pos: ty of damage to the substrate or optional
COATED ARTICLE WITH functional coa ing. In on e embodiment, the protective coating is the evaporation or reaction product of an aqueous coating
1513A1 REMOVABLE PROTECTIVE us 09/567934 10-May-2000 6849328B1 01-Feb-2005 composition containing a polyvinyl alcohol polymer which may be subsequently removed by aqueous washing, thermal
COATING AND METHODS OF decomposition or combustion. In another embodiment, the protective coating is formed by sputtering a substantially carbon
MAKING THE SAME coating onto the substrate. The carbon coating is subsequently removed by combustion. The protective coating may ha ve
identification materials, such as colorants or fragrance materials, such tha t different types of substrates and/or functional
coatings can be distinguishe d from each other. Additionally, the temporary protec ive coating can improve the heating of a
functionally coated glass substrate.
A method and coating are provided for temporarily protecting a substrate or article during shipping, handling or storage by
applying a removable protective coating over at least a portion of the substrate. The substrate may be flat or curved and
may have zero, one or more functional coatings. A plurality of substrates with the protective coating of the invention may be
LIGHT TRANSMITTING AND/OR arranged in a shipping container so that the protective coating reduces the possibility of damage to the substrate or optional
COATED ARTICLE WITH functional coa ing. In one embodiment, the protective coating is the evaporation or reaction product of an aqueous coating
1513D1 REMOVABLE PROTECTIVE us 10/080824 22-Feb-2002 0176988A1 668277382 27-Jan-2004 composition containing a polyvinyl alcohol polymer which may be subsequently removed by aqueous washing, thermal
COATING AND METHODS OF decomposition or combustion. In another embodiment, the protective coating is formed by sputtering a substantially carbon
MAKING THE SAME coating onto the substrate. The carbon coating is subsequently removed by combustion. The protective coating may have
identification materials, such as colorants or fragrance materials, such that different types of substrates and/or functional
coatings can be distinguished from each other. Additionally, the temporary protective coating can improve the heating of a
functionally coated glass substrate.
EMWWU_M_WWMM__M%.__MMMﬂqm A coated article is disclosed. The coated article of the invention includes a substrate having a surface and a removable
1513P1 COATING AND RELATED us 11/017155 20-Dec-2004 5/153126A1 7361404 22-Apr-2008 protective coating compr| ng up to 100 weight percent of a om&o:.ao&mi:@ material deposited over at ,m,mwﬁ a portion of
METHODS the substrate, where the weight percentages are based on the total weight of the removable protective coating.
A solar control coating (30) includes a first phase adjustment layer (40); a first metal functional layer (46); a second phase
SOLAR CONTROL COATING adjustment layer (50); a second metal func ional layer (58); a hird phase adjustment layer (62); a third metal functional layer
16011009A1 WITH ENHANCED SOLAR us 15/251025 30-Aug-2016 (70); a four h phase adjustment layer (86); and optionally, a protective layer (92). At least one of the metal functional layers
CONTROL PERFORMANCE (46, 58, 70) includes a metal functional multi-film layer including (i) at least one infrared reflective film and (ii) at least one
absormptive film.
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Schedule A, Part 1 - Active Flat Glass Patents

Case Number Title Country App. No. ng Date Pub. No. Patent No. Issue Date Abstract
Coa ing Designs for Improved A solar control coating (30) includes a first phase adjustment layer (40); a first metal functional layer (46); a second u:mT
Solar-Control Performance adjustment layer (50); a second metal func ional layer (58); a hird phase adjustment layer (62); a third metal functional |
16011009V1 us 62/311440 22-Mar-2016 (70); a four h phase adjustment layer (86); and optionally, a protective layer (92). At least one of the metal E:So:m, ,m
Products (specifically Solarban 90| . L f
Glass) (46, 58, 70) includes a metal functional multi-film layer including () at least one infrared reflective film (57, 73) and (
55 least one absorptive film (59, 713, T
METHODS OF OB TAINING A.
nIOM%bMM%ﬂMﬂMM__mZOm Hydrophilic and/or rutile and anatase titanium oxide are obtained by sputter depositing itanium metal oxide on a film of P
1618A1 CRYSTALLINE PHASE OF us 09/943163 30-Aug-2001 0045073A1 667706382 13-Jan-2004 zirconium oxide in the cubic phase. Another technique is to deposit a titanium metal on a film of zinc oxide in the cubic
TITANIUM OXIDES AND phase and hea ing the coating in an oxidizing atmosphere to provide an anatase and/or rutile phase(s) of titanium oxide.
SRR AR
_uIO._.O>Ow._._<_m OO>._._ZOOm A method of forming a material having a predetermined crystalline phase includes forming a film, forming a material, and
AND/OR ANATASE heating one of a substrate, the film, or the material to have the material have at least one predetermined crystalline phase.
1618C1 us 11/830089 30-Jul-2007 US08-0248291-A1 The formed film includes a baddeleyite crystalline phase of zirconium oxam over at least a portion of a substrate surface that
CRYSTALLINE PHASE OF
enhance the growth of he predetermined crystal phase defined as a first forming step. The formed material is selected
TITANIUM OXIDES AND from at least one metal oxide or semiconductor metal oxide on the film defined as a second forming ste)
ARTICLES MADE THERERY g step.
METHODS OF OBTAINING
PHOTOACTIVE COATINGS A method of making a photoactive coating includes depositing a first coating material containing zirconium oxide over at
AND/OR ANATASE Ao . least a portion of a substrate and depositing a second coating material containing titanium oxide over at least a portion of
1618P1 CRYSTALLINE PHASE OF us 10/409517 08-Apr-2003 0235720 7323249 29-Jan-2008 the first coating material to provide a coated substrate. At least one of the first and second coating materials is deposited by
TITANIUM OXIDES AND pyrolytic deposition.
ARTICLES MADE THEREBY
METHODS OF OBTAINING
PHOTOACTIVE COATINGS A method of making a photoactive coating includes depositing a first coating material containing zirconium oxide over at
AND/OR ANATASE g ~ _ N least a portion of a substrate and depositing a second coating material containing titanium oxide over at least a portion of
1618P1/D1 CRYSTALLINE PHASE OF us 11071308 08-Jan-2008 US08-0124460-A1 7842338 30-Nov-2010 the first coating material to provide a coated substrate. At least one of the first and second coating materials is deposited by
TITANIUM OXIDES AND pyrolytic deposition.
ARTICLES MADE THEREBY . . . . . . .
FEUSHBLE RESTRANT R e el
1632A1 SECURING ARTICLES FOR us 09/955777 19-Sep-2001 0094429A1 689994682 31-May-2005 p 9 ) ) | 9 . .
surfaces are made at least partly of a compressible material and the outer surfaces are made at least partly of a material
SHIPPING AND/OR STORAGE ) . )
having a hardness greater than that of he compressible material.
A restraint, e.g. a comer restraint for packaging flat glass sheets, includes a first leg and a second leg joined at a vertex.
CORNER RESTRAINT FOR Each of the legs have an outer surface having a first strap engaging position spaced from the vertex and a second strap
SECURING ARTICLES ON A RV Ot engaging position at the vertex. The height of the first strap engaging position measure from an intermediate portion of the
1632P1 SHIPPING AND/OR STORAGE us 117131984 18-May-2005 5/260403A1 7431547 07-Oct-2008 second surface between the first and second positions is greater than the height of the second strap engaging position.
BACK With this arrangement, the biasing force applied by a banding strap to the comer restraint reduces the biasing force applied
to he vertex to reduce damage to corners of the flat glass sheets.
METHO0 OF WAONG COMTED T e o o or
1637A1 ARTICLES AND COATED us 10/007382 22-Oct-2001 0106017A1 686964482 22-Mar-2005 ue, depositing 19 material having & second emissivity value over at least a p © unction 9 pri
heating to provide a coating stack having an emissivity value greater than the emissivity value of the func ional coating; and
ARTICLES MADE THEREBY ,
heating the coated substrate _ _ ___
COATING STACK COMPRISING Dowmgzm ow_.ﬂuow;,%: that oo:ﬁ!,:m at ,mﬂmﬁ o:maaﬁmgma_wgm oom”ﬁ@ ,mw\mh mﬁza:mﬁ ,,mmw,ﬁ one ,mﬁm« orcm:,mﬁ coating is
163702 A LAYER OF BARRIER Us 11/752501 23-May-2007 07-0224357-A1 isclosed. The coating composition can be used to make a coated substrate having improved performance over
COATING conventional coated substrates after exposure to heat and certain chemicals like halides such as chlorides, sulfur, salt,
chlorine_alkali, and enamels.
METHOD OF aaNG COATED e ot ol e s e e
1637P2 ARTICLES AND COATED us 10/397001 25-Mar-2003 0228484 7311961 25-Dec-2007 g deposiied overih & u 9. 'helu 9 © protective g detine g stack.

ARTICLES MADE THEREBY

polymeric material is deposited over at least a portion of the protec ive coating. The protec ive coating has a refractive index
that | s substantially the same as the refractive index of the polymeric material.</S DOAB>
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Case Number Title Country App. No. ng Date Pub. No. Patent No. Issue Date Abstract
METHOD OF oG COATED e ol o ot s 1 ot o o st et
1637P2/D1 ARTICLES AND COATED us 11/941208 16-Nov-2007 US08-0060749-A1 8197892 12-Jun-2012 ) 1 ! § , ) ) ) ) )
ARTICLES MADE THEREBY uo,S,jm:o material is deposited over at ,mmmﬁ, a mo;,o: of the protec ?m oom:,:@. The protec ive coating has a refractive :\E
that | s substantially the same as the refractive index of the polymeric material.</S DOAB> T
An article includes a substrate, a functional coa ing deposited over the substrate, and a protective coating deposited o<mA.
the functional coating. The functional coating and the protective coating define a coating stack. The protective coating P
COATED ARTICLES HAVING A provides the coating stack with an emissivity value higher than he emissivity value of the functional coating alone. The
PROTECTIVE COATING AND protective coating can have a thickness in the range of greater han 100 A to less than or equal to 10 microns and a
1637P3 CATHODE TARGETS FOR us 10/422094 24-Apr-2003 0023080A1 691654282 12-Jul-2005 refractive index in the range of 1.4 to 2. The protec ive coating can include a first layer formed over the functional coating
MAKING THE COATED and a second layer formed over the first layer. The first layer can include 50 wt.% to 100 wt.% alumina and 50 wt.% to O
ARTICLES wt. % silica, and he second layer can include 50 wt.% to 100 wt.% silica and 50 wt.% to 0 wt.% alumina. An alternating
current power supply and cathode target system includes a cathode target including aluminum in the range of 5 wt.% to 100
wt. % and silicon in the range of 0 wt.% to 95 wt.%.
zmﬁn_mhoo_.ﬂw\_pmq_moomnﬁmu An m,&o,m So,,camm a wccmzmﬁm_ a functional oo,m ing amuow:ma over at ,,mmwﬁ a uoao:,oﬁ the w,ccw,:mﬁm_ and a protective
1637P4 OXYGEN BARRIER COATING Us 10/422095 24-Apr-2003 0023038A1 696275982 08-Nov-2005 (barrier) coating amuow;m,a over at ,mmm,ﬁ m,uoao: of the functional coating. The Umn:,m« coa Sm is ,mﬁ,mgm to o,xEm:.
AND COATED ARTICLES MADE oo:wm ng gases ,m,:a , mits %mZN:wB,wm,o:,oﬁ oxvﬁma.ooam ng @mwmm, to materials over which it is deposited when
subjected to conditioning steps such as heating, bending, and/or tempering.
THEREBY
A method is provided for changing the visible light transmittance of a coated article having a functional coating having at
METHODS OF CHANGING THE least one an i-reflective material and at least one infrared reflective mate The anti-reflective material includes an
VISIBLE LIGHT alloying material capable of combining or alloying with he infrared reflective material. A protective coating is deposited over
1637P5 TRANSMITTANCE OF COATED us 10/422096 24-Apr-2003 US-2003-0228476A1 the functional coating to prevent or retard the diffusion of atmospheric gas and/or vapor into the functional coating. The
ARTICLES AND COATED coated article is heated to a temperature sufficient to cause at least some of the alloying material to combine wi h at least
ARTICLES MADE THEREBY some of the infrared reflective material to form a substance having a different visible light transmittance than the infrared
method Is provided for changing The visible ght transmittance of a coated aricle having a functional coating having at
METHODS OF CHANGING THE least one an i-reflective material and at least one infrared reflective material. The anti-reflective material includes an
VISIBLE LIGHT alloying material capable of combining or alloying with he infrared reflective material. A protective coating is deposited over
1637P5/C1 TRANSMITTANCE OF COATED us 13/443187 10-Apr-2012 US-2012-0251819-A1 8790796 29-Jul-2014 the functional coating to prevent or retard the diffusion of atmospheric gas and/or vapor into the functional coating. The
ARTICLES AND COATED coated article is heated to a temperature sufficient to cause at least some of the alloying material to combine wi h at least
ARTICLES MADE THEREBY some of the infrared reflective material to form a substance having a different visible light transmittance than the infrared
) )
o oo s o o e o o
1637P6 A LAYER OF BARRIER us 10/816519 01-Apr-2004 4/247929A1 723261582 19-Jun-2007 N . i , f )
COATING oo:<,m::o:m, o,omﬁma substrates after exposure to heat and certain chemicals like halides such as chlorides, sulfur, salt,
chlorine_alkali, and enamels.
METHODS OF ADJUSTING
GLASS MELTING AND
ﬂﬂﬂ_%mﬂm.wwﬂwwwnﬂﬂﬂmw A method is provided for adjusting, e.g., lowering, the melting and/or forming temperatures of a glass composition without
1657A1 CHANGING BENDING AND us 09/780887 09-Feb-2001 0169062 687865282 12-Apr-2005 substantially changing the Um:aE@ and annealing ﬁmaum,ﬁmﬁcﬁmw of the glass composition. The method includes increasing
ANNEALING TEMPERATURES the amount of CaO and decreasing he amount of MgO in the glass composition by he same or about the same amount.
AND GLASS ARTICLES
PRODUCED THEREBY
._._M__,m\_.meDWwCOm_an_uMWmO._._y_anm A Bmﬁro,a is us,s_uma for adjusting, e.g ,os,\mlzm_ the melting and/or ,3:3 ng m:a,\g quidus ﬁmEumEEﬁmw of a glass
1657P1 CHARACTERISTICS AND us 09/974124 08-Oct-2001 0054938A1 679765882 28-Sep-2004 composition which can be moooEu she d s\;rocwmccmﬁma y changing ﬁ,rm bending and annealing ﬁmEumEEﬁmw of the
GLASS ARTICLES PRODUCED glass composition. The me hed includes decreasing the amount o*, MgO in the glass composition and increasing the amount
THERERY of two or more or all of Ca0, R2 O (Na20 and K20), Al203 and SiO2 by the same or about the same amount.

128

0561

058052 FRAME:

REEL



Schedule A, Part 1 - Active Flat Glass Patents

Case Number Title Country App. No. Pub. No. Patent No. Issue Date Abstract
Methods and articles are disclosed in which a substrate is provided with a photo-induced hydrophilic surface by forming T
PHOTO-INDUCED photo-induced hydrophilic coa ing on the substrate by spray pyrolysis, chemical vapor deposition, or magnetron sputter N
1660C1 HYDROPHILIC ARTICLE AND us 11/705550 12-Feb-2007 7-0218265-A1 7960043 14-Jun-2011 vacuum deposi ion. The coa ing can have a thickness of 50 A to 500 A, a root mean square roughness of less than 5, E
METHOD OF MAKING SAME preferably less han 2, and photocatalytic activity of less than 3.0 x 10-3 cm-1 min-1 2 2.0 x 10-3cm-1  min-1. The T
substrate includes glass substrates, including glass sheets and continuous float glass ribbons. A
A method is provided for forming a photoactive coating having a photoabsorption band in the visible region of the P
VISIBLE-LIGHT-RESPONSIVE electromagnetic spectrum. The method includes depositing a precursor composition over at least a portion of a float glass
PHOTOACTIVE COATING, ribbon in a molten metal bath by a CVD coating device. The precursor composition includes a titania precursor material and
1679D1/D2 COATED ARTICLE, AND us 121786989 25-May-2010 0233473 8012610 06-Sep-2011 at least one other precursor material selected from chromium (Cr), vanadium (V), manganese (Mn), copper (Cu), iron (Fe),
METHOD OF MAKING SAME magnesium (Mg), scandium (Sc), yttrium (), niobium (Nb), molybdenum (Mo), ruthenium (Ru), tungsten (W), silver (Ag),
lead (Pb), nickel (Ni), rhenium (Re), and mixtures thereof.
A method of making a frequency selective surface in an electromagnetic energy attenuating coating having an electrical
resistance, including he steps of defining a first marking field and a first marking tolerance; defining a second marking field
and a second marking tolerance; marking selected portions of the coating within the first marking field to define a first
pattern; marking selected portions of the coa ing within the second marking field to define a second pattern such that the
COATED SUBSTRATE HAVING first and second patterns are spaced from one another by a distance at least equal to a combined tolerance of the marking
1701A1 A FREQUENCY SELECTIVE us 10/269388 11-Oct-2002 0080909A1 673038982 04-May-2004 devices; and marking a strip of the coa ing between he first pattern and the second pattern with at least one connector
SURFACE segment in a manner that substantially increases the resistance of the coating strip. A coated substrate having a frequency
selective surface, includes a substrate; an electromagnetic energy attenuating coating having a resistance deposited over at
least a portion of the substrate; a first pattern marked in the coating; and a second pattern marked in the coating adjacent
the first pattern, wherein the first pattern is separated from the second pattern by a strip of the coating configured to
substantially increase the resistance of the coating strip.
A glass sheet includes a first edge, an opposing, second edge, and an intermediate loca lon between the first edge and
second edge. The glass sheet has a first portion extending between the first edge and the intermediate location and a
WEDGE SHAPED GLASS AND second portion extending between the intermediate portion and the second edge, wherein the first portion has a generally
1743A1 METHODS OF FORMING us 10/396988 25-Mar-2003 0215610A1 712224282 17-Oct-2006 uniform thickness and the second portion has a varying thickness. The thickness of the second portion can either increase
WEDGED GLASS or decrease from the intermediate location to the second edge. A laminated transparency incorporating the glass sheet as
well as a method of forming a glass ribbon having a changing hickness profile along at least a portion of the width of the
rbbon are also disclosed
SUBSTRATE HAVING A coated article is provided for use in an G unit. The article includes a substrate and a coating formed over at least a
THERMAL MANAGEMENT portion of he substrate. The coating includes a plurality of separation layers having one or more dielectric layers and a
1753C1 COATING FOR AN INSULATING us 11/519168 11-5ep-2006 TIOT16967-AT 7910229 22-Mar-2011 plurality of infrared reflective layers. The coating can be positioned on the #2 or #3 surface of the IG unit and can provide a
GLASS UNIT reference solar heat gain coefficient of less than or equal to 0.35.
ARTICLE HAVING AN An article, e.g., a vehicle transparency, includes a first substrate and at least one aesthetic coating deposited over at least a
1761A1 AESTHETIC COATING us 10/446973 28-May-2003 0224181 7588829 15-Sep-2009 portion of he substrate. The at least one aesthetic coating provides the article with a color defined by -10 = a* =0 and -15 =
b* = 5 and a reflectance in the range of 8% to 30%.
A blue-green colored glass composition includes a base portion, such as a conventional soda-lime-silica base, and major
colorants. In one embodiment, the major colorants include 0.7 to 0 9 weight percent total iron (Fe203), 0.2 to 0.3 weight
1772A1 BLUE-GREEN GLASS us 107199774 19-Jul-2002 0014587A1 664956682 01-Feb-2005 percent FeO, and 0 to 5 ppm CoQ. The glass is characterized by a dominant wavelength in the range of 490 nm to 495 nm
and an excitation purity in the range of 3% to 11%. The glass of the invention can be essentially free of Se.
A process for producing an ar icle having modified optical, chemical, and/or physical properties is disclosed. The process
B e e e e
1773C2 Structures and a Process for us 12/413994 30-Mar-2009 | US-2009-0208648-A1 7851016 14-Dec-2010 | - 0280 Starting mets 1" @ Migh energy zons. |11 passing stop 1 betors the foreing step: arter the foreing

Making Such Article

step but before the fluidizing material comes in contact with the surface of the article; and/or after the forcing step and after
the fluidized material comes in contact with the surface of the article. The properties of the article are modified because the
article has nano-scaled structures distributed on the surface of the article and/or at least partially embedded in the article.
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A coated substrate and methods for making the coated substrate are disclosed. The method entails depositing an T
NANOSTRUCTURED d i t least a portion of the substrate; fluidizing a precursor for nanoparticles; and forcing the fluidized N
1773P2 COATINGS AND RELATED us 11/543644 05-Oct-2006 0087187 8679560 25-Mar-2014  |Un9Srooalng over atieast ap ; gap 1nop ' 9 ,
METHODS uﬁmocao« Ss\m,a the ,mcc,wzmﬁm to coat the c:ama,om::@ with a layer of :,m:ou,m;,gmm. Coated substrates according to EE
present invention exhibit improved durability and increased photocatalytic activity. T
A method for reducing the defect density of glass comprising melting a glass composition comprising from 65-75 wt.%
1797A1 Z_MHMMW HM/NQ%MMWC_M.M%A us 10/672025 26-S0p-2003 0110625 7162892 16-Jan-2007 mﬁOm.“ from 10-20 ws.o\o of Z.mmO“ from mLMs;.o\o of OmO“, from 0-5 wt.% of Z_mO“ from 0-5 s;.o,\c of Al203; ,203 0-5 s;.owA.
DEFECT DENSITY K20; from 0-2 wt.% _n,mm,Owy and from 0-2 % FeO, wherein the glass composition has a total field strength index of great:
than or equal to 1.23 is disclosed.
APPARATUS AND METHODS
FOR PRODUCING FLOAT A float glass chamber and related methods include a hot section having an atmosphere in at least he lower plenum with
177G GLASS HAVING REDUCED us 117760194 08-Jun-2007 0227180 less %m@: 3 percent hydrogen based on volume and a cold section :msmﬁ a aimﬁmﬂ; volume percent :ES@mﬂ.
DEFECT DENSITY
A method for reducing the defect density of glass comprising melting a glass composition comprising from 65-75 wt.% of
179701 Z_MHMMW _MM/_MQ%MWWC_HO_._W_%._. Us 11/584265 20-Oct-2006 7/0037688-A1 7414000 19-Aug-2008 Si02; from AO.NOWS.o\o of Z.mmO“:oa mLMs;.o\o o*OmO, rom 0-5 wt.% of MgO; from 0-5 wt.% of Al203; ,203 0-5 wt.% of
DEFECT DENSITY K20; from 0-2 wt.% _n,mm,Owy and from 0-2 % FeO, wherein the glass composition has a total field strength index of greater
than or equal to 1.23 is disclosed.
A heatable article, e.g. a heatable windshield, having a generally trapezoidal shape has a conductive member, e.g. a
conductive coating, between and in contact with a pair of spaced bus bars having different lengths. Selected portions of the
coating between the bus bars are segmented to reduce the difference in watt density between the coatings at the bus bars
HEATABLE ARTICLE HAVING A when current moves through the coating. In one non-limiting embodiment, the width of the segments at the longer bus bar
1798A1 CONFIGURED HEATING us 10/264106 03-Oct-2002 0065651A1 713262582 07-Nov-2006 is less than the width of the segments at the longer bus bar. With this configuration, the watt density at the bottom of the
MEMBER windshield is increased to more efficiently remove ice and snow. In another non-limiting embodiment, he coating has a
communication window to pass frequencies of the electromagne ic spectrum, e.g. RF frequencies, to obtain informa ion
from within the vehicle. The coating surrounding the conduc ive window has break lines to segment the coa ing to eliminate
hot spot around the periphery of the communication window.
A method is provided for applying a water repellant coating over a substrate surface. The surface is contacted with at least
WATER REPELLENT SURFACE one coating composition including at least one perflucroalkylalkylsilane, at least one hydrolyzable primer, e.g., a silane
1817A1 TREATMENT AND TREATED us 10/328804 24-Dec-2002 0121168 681188482 02-Nov-2004 and/or siloxane, and at least one non-halogenated, e.g., non-fluorinated, alkylsilane. The perfluoroalkylalkylsilane and non-
ARTICLES fluorinated alkylsilane can be selected such that the effective chain length of the non-fluorinated alkylsilane is equal to or
longer than the effective chain length of the perfluoroalkylalkylsilane.
Titanium and aluminum cathode targets are disclosed for sputtering absorbing coatings of titanium and aluminum-
SUBSTRATES COATED WITH containing materials in atmospheres comprising inert gas, reactive gases such as nitrogen, oxygen, and mixtures thereof,
1840C1 MIXTURES OF TITANIUM us 11/706454 14-Feb-2007 7-0231501-A1 8597474 03-Dec-2013 which can fur her comprise inert gas, such as argon, to form nitrides, oxides, and oxynitrides, as well as metallic films. The
ALUMINUM MATERIALS titanium and aluminum-containing coatings can be utilized as an outer coat or as one or more coating layers of a coating
Istack.
An electrically conductive coa ing of an automotive heatable windshield has a communication window having an enhanced
frequency selective surface having arranged passing areas (uncoated areas) and blocking areas (coated areas) to pass and
block, respectively, predetermined wavelengths of the electromagnetic spectrum. In one nonlimi ing emboediment, the
frequency selective surface includes a pattern having a first plurality of arcuate break lines on one side of a dividing break
line and a second plurality of arcuate break lines on the other side of the dividing break line. An elongated continuous
CONDUCTIVE FREQUENCY blocking area is between adjacent break lines. The arcuate break lines of a group are nested within one another with the
SELECTIVE SURFACE arcuate break line having the largest radius of curvature adjacent he dividing break line. The break lines each have
TB4dat UTILIZING ARC AND LINE us 10/409518 08-Apr-2003 0200821 669151782 10-May-2005 alternating blocking m:aﬂmmmﬁ:@@m«mmm. In another embodiment, the enhanced frequency selective surface has a plurality
ELEMENTS columns spaced from one another by a continuous elongated blocking area. Each of the columns includes passing areas

with each of the passing areas have a perimeter with a blocking area in the perimeter spaced from the perimeter. The
perimeters of the passing areas contact one another with the blocking area of adjacent passing areas spaced from one
another. The elongated blocking area between the break lines and columns extend to the perimeter of the communication
window. Inthis manner current passing through the coating, passes through the communication window to eliminate hot
and cold spots around and within the perimeter of the communication window.
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1844D1

CONDUCTIVE FREQUENCY
SELECTIVE SURFACE
UTILIZING ARC AND LINE
ELEMENTS

us

11/093523

30-Mar-2005

6/0267856A1

7190326B2

13-Mar-2007

=

An electrically conductive coa ing of an automotive heatable windshield has a communication window having an enhan
frequency selective surface having arranged passing areas (uncoated areas) and blocking areas (coated areas) to pass
block, respectively, predetermined wavelengths of the electromagnetic spectrum. In one nonlimi ing emboediment, the
frequency selective surface includes a plurality columns spaced from one another by a continuous elongated blocking m?
Each of the columns includes passing areas with each of the passing areas have a perimeter with a blocking area in :mA
perimeter spaced from the perimeter. The perimeters of the passing areas contact one another with the blocking area oP
adjacent passing areas spaced from one another. The elongated blocking area between the break lines and columns
extend to the perimeter of the communication window. In this manner current passing through the coating, passes through
the communication window to eliminate hot and cold spots around and within the perimeter of the communication window.

1857A1

TRANSPARENT GLASS
HAVING BLUE EDGE COLOR

us

10/438134

14-May-2003

0229744

696288782

08-Nov-2005

A method is provided for making clear glass having an azure edge coloration and low amber surface coloration in a non-
vacuum float glass system. The method includes processing batch materials in a non-vacuum float glass system to provide
a final glass product including: SIO2 65-75 wt.%; Na20 10-20 wt.%; Ca0 5-15 wt.%; MgO 0-5 wt.%; Al203 0-5 wt.%; K20
0-5 wt.%; and a colorant portion having total iron (Fe203) of 0-0.02 wt.%, CoO of 0-5 ppm, Nd203 of 0-0.1 wt.%, and CuO
of 0-0.03 wt.%. The glass has a redox ratio in the range of 0.2 to 0.6, and can have a retained sulfur content of less than or
equal to 0.2 wt,%, such as less than or equalto 011 wt.%

1859C1

APPLIANCE WITH COATED
TRANSPARENCY

us

11/748856

15-May-2007

US07-0275253-A1

7556868

07-Jul-2009

An appliance transparency, such as an oven transparency, includes at least one substrate and a coating deposited over at
least a portion of the substrate. The coating includes at least one metal layer, such as a metallic silver layer. The metal
layer can have a thickness in he range of 80 Angstroms to 100 Angstroms and optionally or the coating can have a
protective coating deposited thereon.

1859C2

APPLIANCE WITH COATED
TRANSPARENCY

us

12/486852

18-Jun-2009

US-2009-0258239-A1

7897273

01-Mar-2011

An appliance transparency, such as an oven transparency, includes at least one substrate and a coating deposited over at
least a portion of the substrate. The coating includes at least one metal layer, such as a metallic silver layer. The metal
layer can have athickness in he range of 80 A to 100 A and optionally or the coating can have a protective coating
deposited thereon.

1859C3

APPLIANCE WITH COATED
TRANSPARENCY

us

12/486865

18-Jun-2009

US-2009-0252954-A1

8003233

23-Aug-2011

An appliance transparency, such as an oven transparency, includes at least one substrate and a coating deposited over at
least a portion of the substrate. The coating includes at least one metal layer, such as a metallic silver layer. The metal
layer can have athickness in he range of 80 A to 100 A and optionally or the coating can have a protective coating
deposited thereon.

1859P1

APPLIANCE WITH COATED
TRANSPARENCY

us

12/187438

07-Aug-2008

US-2009-0197097-A1

7998602

16-Aug-2011

An appliance transparency, such as an oven transparency, includes at least one substrate and a coating deposited over at
least a portion of the substrate. The coating includes at least one metal layer, such as a metallic silver layer. The metal
layer can have a thickness in he range of 80 Angstroms to 100 Angstroms and optionally or the coating can have a
protective coating deposited thereon.

1864A3

METHOD OF MAKING AN
INTEGRATED WINDOW SASH

us

10/874435

23-Jun-2004

5/028459A1

7588653

15-Sep-2009

A method of making an integrated window sash includes pro: g a sash frame having a first sheet supporting surface, a
second sheet supporting surface, and a base extending from the first sheet supporting surface to toward the second sheet
supporting surface; applying a layer of an adhesive sealant having a low gas and moisture permeability on the first sheet
supporting surface; applying a layer of an adhesive sealant having a low gas and moisture permeability on the second sheet
supporting surface; applying a layer of a moisture pervious matrix having a desiccant herein on the base; moving a first
sheet having a first major surface and an opposite second major surface into the spacer frame over and spaced from the
matrix to move the first major surface of the first sheet against the first layer, and moving a second sheet having a first major
surface and an opposite major surface toward the second layer to move the first major surface of the second sheet against
the second layer, wherein the first surface of the second sheet is spaced from the second surface of the first sheet to
provide a compartment therebetween and the desiccant is in communication with the compartment.

1864A4

INTEGRATED WINDOW SASH
WITH LATTICE FRAME AND
RETAINER CUP

us

10/874503

23-Jun-2004

5/028458A1

7765769

03-Aug-2010

An insulating unit includes a first and a second sheet, each of he sheets having a first major surface and an opposite
second major surface; an arrangement to position the first and second sheets in spaced relation to one ano her to provide a
compartment between the sheets, the second major surface of the first sheet and the first major surface of the second sheet
facing the compartment; a lattice made of mun in bars in the compartment, the lattice having end por ions adjacent to and
spaced from the arrangement; and a retainer clip having a first end portion connected to an end por ion of the lattice and the
opposite second end por ion having a compressible base, the compressible base in surface contact with the second major
surface of the first sheet and the first major surface of the second sheet to retain the lattice in position between the sheets.
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A glass composition Tor *935@ a blue colored glass is disclosed. The glass ooBIuow;,o: S Made up OTa base glass “
portion, iron oxide, and at least one first additive compound selected from Nd203 in an amount up to 1 weight percent
HIGH PERFORMANGE BLUE and/or CuO in an amount up to 0.5 weight percent. The base glass portion has the following components: SiO2 from 6
1910C1 GLASS us 11/713197 02-Mar-2007 0214833 7691763 06-Apr-2010 75 weight percent; Na20 from 10 to 20 weight percent; CaO from 5 to 15 weight percent; MgO from 0 to 5 weight perce
Al203 from 0 to 5 weight percent; B203 from 0 to 5 weight percent; and K20 from 0 to 5 weight percent. The total irol
the glass composition ranges from 0.3 to 1.2 weight percent, and the glass composition has a redox ratio ranging from oA
to 0,65 [
L
zm._.m_.__.MWM%OOhmﬂuOO_M,_\_.__.__W_W AN A coated article includes a non-conductive substrate, such as glass. At least one conductive coating is formed over at least
1924D1 GCOATING OVER A COATED us 11/751328 21-May-2007 07-0224404-A1 a por ion of the substrate, such as by chemical vapor deposition or physical vapor deposition. The conduc ive coating can
be a functional coating and can have a thickness in the range of greater than 0 A to less than 25,000 A , such as less han
SUBSTRATE AND ARTICLES
MADE THERERY 10,000 A. At least one polymeric coating is electrodeposited over at least a portion of the conductive coating.
EFFECTS OF METHODS OF Titanium and aluminum cathode targets are disclosed for sputtering absorbing coatings of titanium and aluminum-
MANUFACTURING containing materials in atmospheres comprising inert gas, 6m8<m gases such as nitrogen, oxygen, and mixtures thereof,
1931A1 SPUTTERING TARGETS ON us 11/112535 22-Apr-2005 0258030 9051211 09-Jun-2015 which can fur her comprise inert gas, such as argon, to form
CHARACTERISTICS OF titanium and aluminum-containing coatings can be utilized as an outer coat or as one or more coating layers of a coating
COATINGS Istack.
A coating includes a functional coa ing, such as a solar control coating having at least one metal layer. A topcoat is formed
over at least a portion of the func ional coating. The topcoat includes a first topcoat layer having a thickness in the range of
1932C1 HYBRID COATING STACK us 11/756664 01-Jun-2007 US07-0281184-A1 7648768 19-Jan-2010 0.5 QWOT to 1.5 QWOT with respect to a reference wavelength of 550 nm and a first refractive index, and a second
topcoat layer having a thickness in the range of 0.5 QWOT to 1.5 QWOT with respect to a reference wavelength of 550nm
and a second refractive index different from the first refractive index.
The present invention is a method of coating a substrate in a single zone of a MSVD coater wherein the zone includes at
least two bays, comprising running a first bay of a zone including a first target in metal mode and running the second bay
1935A1 MSVD COATING PROCESS us 10/841986 06-May-2004 5/247555A1 8500965 06-Aug-2013 including a second target in transition or oxide mode, wherein the ?G of formation of he target oxide being run in transition
mode or oxide mode is equal to or less than -160 kcal/mole O2 or the difference in ?G between the target being run in
transition mode or oxide mode and the target being run in metal mode is at least 60 kcal/mole O2.
A coated substrate is disclosed. The coated substrate includes a substrate; an undercoating having one or more materials
selected from tin oxide, silica, titania, alumina, zirconia, zinc oxide and alloys and mixtures thereof nitrides of itanium,
COATED SUBSTRATES THAT zirconium, hafnium, silicon, aluminum and mixtures thereof, and oxy-nitrides of titanium, zirconium, hafnium, silicon,
1961A1 INCLUDE AN UNDERCOATING us 101914356 08-Aug-2004 0029813 7431992 07-Oct-2008 aluminum and mixtures hereof overlaying at least a portion of the substrate; and a functional coa ing overlaying at least a
portion of he undercoating. As a result of the undercoating, the coated substrate can exhibit improved properties such as
improved aesthetic properties, increased durability, photocatalytic activity, mechanical durability, etc.
A coated substrate is disclosed. The coated substrate includes a substrate and a coating composition over the substrate
e, T, o,
1971C1 COMPOSITION AND RELATED us 11/712240 28-Feb-2007 0218311 7923131 12-Apr-2011 , 4 i 4 $ands ric ay 9
COATED SUBSTRATES SixNy,where x/y ranges from 0.75 to 1.5, over the metal based layer. The ?Ecmc (1.5:1) (T), ?Ecmc (1.5:1) (R1) and
?Ecmc (1.5:1) (R2) of a non-heat treated, coated substrate as compared to a heat treated, coated substrate according to the
present invention are no greater than 8 units.
A coated substrate is disclosed. The coated substrate includes a substrate and a coating composition over the substrate
e S, e
1971D1 COMPOSITION AND RELATED us 13/053478 22:-Mar2011 | US-2011-0170176-A1 8329318 11-Dec2012 |2 4 : 4 ’ Y 9
COATED SUBSTRATES SixNy,where x/y ranges from 0.75 to 1.5, over the metal based layer. The ?Ecmc (1.5:1) (T), ?Ecmc (1.5:1) (R1) and
?Ecmc (1.5:1) (R2) of a non-heat treated, coated substrate as compared to a heat treated, coated substrate according to the
present invention are no greater than 8 units.
The present invention provides a blue glass that can be essentially free of selenium and cobalt but s ill has a blue color and
2011A1 BLUE GLASS COMPOSITION us 11/055184 10-Feb-2005 6/178255A1 7625830 01-Dec-2009 desired luminous transmittance. Addi ionally, the amount of iron present is comparable to conventional soda-lime-silica

glass. The glass of he present inven ion can have a soda-lime-silica glass base portion, with major colorants that provide
the blue color.
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A method for forming a coated substrate is disclosed. The method comprises depositing an undercoating layer and T
SUBSTRATES COATED WITH A depositing a functional coating comprising a material which can be present in more than one crystal structure over the N
2021D1 MULTI-FILM FUNCTIONAL us 12/246596 07-Oct-2008 US-2009-0123738-A1 7867635 11-Jan-2011 undercoating layer, wherein there is a critical deposition thickness at which the func ional coating transforms from a E&E
COATING polycrystalline film made up predominantly of he material having a first crystal structure to a second polycrystalline film T
made up predominantly of the same material having a second crystal structure. A
A coating composition is disclosed. The coating composition includes an infrared reflective layer; a primer layer over thy
2022A1 COATING COMPOSITION WITH us 11/084989 21-Mar-2005 6/210809A1 7473471 06-Jan-2009 infrared reflective layer; a dielectric layer over the primer layer; and an absorbing layer, wherein the absorbing layer can
SOLAR PROPERTIES ) ; ) ) ’
either under the infrared reflective layer or over the dielectric layer.
wcwm_m.ﬂh%ﬁ_u_wﬂn_.w_._ow.mwwbzo A coating composition is disclosed. The coating composition includes an infrared reflective layer; a primer layer over the
2022D1 COMPOSITION HAVING SOLAR us 12/330717 09-Dec-2008 US-2009-0104366-A1 7713587 11-May-2010 infrared reflective layer; a dielectric layer over the primer layer; and an absorbing layer, wherein the absorbing layer can be
PROPERTIES either under the infrared reflective layer or over the dielectric layer.
A method of coating a substrate is disclosed. The method includes providing a substrate; depositing an infrared reflecting
METHOD OF MANUFACTURING layer over at least a portion of a substrate; depositing a primer layer over at least a portion of the infrared reflective layer;
2022D1D2 A COATED SUBSTRATE us 12/765419 22-Apr-2010 US-2010-0203239-A1 8974864 10-Mar-2015 depositing a dielectric layer over at least a portion of the primer layer; and forming an absorbing layer. The absorbing layer
HAVING SOLAR PROPERTIES includes an alloy and/or mixture of (a) a metal having an index of refraction at 500 nm less than or equal to 1.0 and (b) a
material having a ?G*¥ of greater than or equal to -100 at 1000°K. The metal can be silver and he material can be tin.
METAL NANOSTRUGTURED 015 weight prcentof o st ane of e folowig, G snosc1es, A nancscres, o Ag noSLISS where
2023A1/D1 COLORANTS FOR HIGH us 12/017211 21-Jan-2008 US08-0163649-A1 7659221 0002010 [ D o bocasl o e toral Aaial ot 176 closs Cormastion. The colrant of the v o an b vsod &
REDOX GLASS COMPOSITION  weight percents are based on the total weight of the glass composition. The colorant of the inven ion can be used to
make glass compositions having various colors.
A scoring bridge includes a plurality of moveable mounted carriages. The carriages each have a rotor, and the bridge has a
linear stator to move he carriages. The position of a carriage designated as a reference carriage is recorded as it moves
past a motion detector. The position of each remaining carriages is recorded as hey individually move past the detector.
2042A1 ON-LINE/OFF-LINE SCORING Us 11129963 16-May-2005 06/0255083 7359764 15-Apr-2008 The aimﬁm:o,m between %m, position of a carriage and the uﬁ,vw;,o: of the reference om:,,m@m is an offset that is ,maama to the
BRIDGE posi ion reading of the carriage to accurately space the carriage form the reference carriage. Each of the carriages can
have a scoring assembly that includes servomotor ac ing through a gear arrangement on a scoring wheel. The servomotor
applies a constant load to the scoring wheel and adjusts the load for any positive or negative displacement of the scoring
wheel from a reference position.
A heatable transparency includes a first ply having a No. 1 surface and a No. 2 surface and a second ply having a No. 3
2051A1 HEATABLE WINDSHIELD us 11185471 20-Jul-2005 07/0020465A-1 7935421 26-Feb-2008 surface m:a a No. 4 surface. The No. 2 wc:mo,m faces the Zo,. 3 mc:m,om., An m,,mgzomf\ conductive oom::,@ is formed on at
least a portion of the No. 2 or No. 3 surface, with the conductive coating including three or more metallic silver layers. An
an ireflective coating is formed on the No. 4 surface.
SIMULATED HIGH A method for modifying the appearance of a substrate is disclosed. The method includes providing a substrate having first
2052A1 us 11/192529 29-Jul-2005 7/0025000-A1 7547106 16-Jun-2009 and second opposing surfaces and depositing a reflectance modifying coating on at least a portion of the first surface of the
REFRACTIVE INDEX GLASS . L )
substrate, wherein the second surface has a visible light reflectance (R1) ranging from 5 to 20 percent.
A glass composition hat includes a base glass composition including: SiO2 from 85 to 75 weight percent, Na20 from 10 to
20 weight percent, CaO from 5 to 15 weight percent, MgO from 0 to 5 weight percent, Al203 from 0 to 5 weight percent,
2053A1 GREEN GLASS COMPOSITION us 11/192497 29-Jul-2005 7/0027021-A1 7678722 16-Mar-2010 K20 from 0 to 5 weight percent, and a colorant and property modifying portion including total iron ranging from of equal to or
less than 0.6 weight percent; and TiO2 ranging from 0.1 to 1.0 weight percent, wherein the redox ratio ranges from 0.33 to
0.45 and the weight percents are based on the total weight of the composition.
A glass composition hat includes a base glass composition including: SiO2 from 85 to 75 weight percent, Na20 from 10 to
ht percent, CaO from 5 to 15 weight percent, MgO from 0 to 5 weight percent, AI203 from 0 to 5 weight percent,
2073A1 GRAY GLASS COMPOSITION us 11/265333 02-Nov-2005 0099789-A1 7585801 08-Sep-2009 K20 from 0 to 5 weight percent and BaO from 0 to 1 weight percent, and a colorant and property modifying portion

including total iron from 0.5 to 0.8 weight percent, Er203 from 0.05 to 0.5 weight percent, Se from 1 PPM to 4 PPM, and
CoO from 1 PPM to 15 PPM, wherein the glass composition has a redox ratio ranging from 0.25 to 0.35.
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A glass composition hat includes a base glass composition including: SiO2 from 85 to 75 weight percent, Na20 from 1
20 weight percent, CaO from 5 to 15 weight percent, MgO from 0 to 5 weight percent, Al203 from 0 to 5 weight percent,
2074A1 GRAY GLASS COMPOSITION us 11/264908 02-Nov-2005 0099788-A1 7666806 23-Feb-2010 K20 from 0 to 5 weight percent and BaO 0 to 1 weight percent, and a colorant and property modifying portion including E
iron from 0.25 to 0.9 weight percent, Cr203 from 6 PPM to 400 PPM, Er203 from 0.3 to 3.0 weight percent, and TiO2 :F
0.1 to 0.8 weight percent, wherein the glass composition has a redox ratio ranging from 0.15 to 0.62. A
A method of tempering a glass sheet heated to a tempering temperature includes cooling the glass sheet at a first heat P
APPARATUS AND METHOD transfer coefficient at a first quench station and cooling the glass sheet at a second heat transfer coefficient at a second
2080A1 FORTEMPERING GLASS us 11/288708 29-Nov-2005 7/0122580-A1 8234883 07-Aug-2012 quench station downstream of the first quench station. The second heat transfer coefficient is greater than the first heat
SHEETS transfer coefficient. In a multistage process of the invention, a plurality of quench stations could be used with each
downstream quench station having a larger heat transfer coefficient than the previous upstream quench station.
The present invention discloses a display panel 10 having a substrate 12 with one or more surfaces and one or more
2094A1 DISPLAY PANEL us 11/653141 12-Jan-2007 7/0165976-A1 8547008 01-Oct-2013 features 30 within the substrate 12. When one or more surfaces of he substrate 12 are illuminated, the features 30 redirect
the illumination to form an image.
The present invention discloses a display panel 10 having a substrate 12 with one or more surfaces and one or more
2094P1 DISPLAY PANEL us 12141131 18-Jun-2008 0290784 8629610 14-Jan-2014 features 30 within the substrate 12. When electromagnetic radiation is introduced at or directed toward one or more
surfaces of the substrate 12, the features 30 redirect the electromagnetic radiation in one or more predetermined directions.
A glass composition is disclosed. The glass composition includes base glass composi ion including SiO2 from 65 to 75
weight percent, Na20 from 10 to 20 weight percent, CaO from 5 to 15 weight percent, MgO from 0 to 5 weight percent,
COLORED GLASS Al203 from 0 to 5 weight percent, K20 from 0 to 5 weight percent, and BaO from 0 to 1 weight percent, and a colorant and
2095A1 COMPOSITIONS us 11/331287 12-Jan-2006 7/0161492-A1 7825051 02-Nov-2010 property modifying portion including total iron from up to 0.02 weight percent, CeO2 from 0.05 weight percent to 1.5 weight
percent, CoO up to 50 PPM, Se up to 15 PPM, Cr203 up to 500 PPM, CuO up to 0.5 weight percent, V205 up to 0.3 weight
percent, TIO2 up to 1 weight percent, NiO up to 200 PPM, Er203 up to 3 weight percent, MnOZ2 up to 0.6 weight percent,
and Nd203 up to 2 weight percent, wherein the glass composition has a redox ratio up to 0.55.
RMMﬂ_M_WmOmﬂmﬂm_W_._w/MO__OﬂW A method is provided for producing particles, such as nanoparticles. The method includes introducing an ionic liquid into a
2097A1 VAPOR DEPOSITION IN AN us 11/654252 17-Jan-2007 US-2010-0267549-A1 8354355 15-Jan-2013 deposition chamber, and directing one or more material toward or deposi ing one or more materials onto the ionic liquid by
IONIC LIQUID physical vapor deposition to form nanoparticles in the ionic liquid.
COATED SUBSTRATES A coated substrate is disclosed. The coated substrate includes a substrate; an undercoating layer comprising at least one
HAVING UNDERCOATING layer selected from a mixture of silica and zirconia; a mixture of silica and alumina; or a mixture of silica, alumina and titania
2102D1 LAYERS THAT EXHIBIT us 13/349607 13-Jan-2012 US-2012-0114846-A1 overlaying at least a portion of the substrate; and a functional coa ing overlaying at least a portion of he undercoating. The
MPROVED PHOTOCATALYTIC coated substrates of the invention exhibit improved properties such as increased durability, photocatalytic ac ivity, etc. as a
ACTIVITY result of the undercoating layer.
LOW SOLAR ABSORBING An insulating unit having a neutral grey color and a solar :mwﬁ gain coefficient less han 0.40 Sgca,mm aclear m,mmm sheet
BLUE GLASS, SOLAR mumomu from m, coated glass sheet. The coated glass sheet Eo,camm a colored glass wccwzmﬁm having a solar infrared
REFLECTING OO_>._._m_u BLUE reflective coating. The composition of the coated substrate includes a base glass portion and a glass colorant portion, the
2107A1 GLASS. AND INSULATING UNIT us 11/692220 28-Mar-2007 0243993 8268741 18-Sep-2012 glass colorant portion including total iron in he range of 0.04 to less than 0.28 weight percent; CoO in he range of 32 to 90
y parts per million, and Se in the range of greater than 0 to less than 5.5 parts per million. In one non-limiting embodiment of
HAVING A LOW SOLAR HEAT : ) , . ) "
GAIN the invention the glass substrate at a thickness of 0.223 inches has a* chromaticity coordinates of -3.5 to +2.5 and b
chromaticity coordinates of -1 to -15, and a visible light transmittance of 40 to 80%.
LOW SOLAR ABSORBING An insulating unit having a neutral grey color and a solar :mwﬁ gain coefficient less han 0.40 Sgca,mm aclear m,mmm sheet
BLUE GLASS, SOLAR mumomn from a coated glass m:m,m,ﬁ. The coated glass sheet Eo,camm a colored glass wccwzmﬁm having a solar ,::mﬁma
REFLECTING OO_>._._m_u BLUE reflective coating. The composition of the coated substrate includes a base glass portion and a glass colorant portion, the
2107D1 us 13/589353 20-Aug-2012 US-2012-0315410-A1 8455066 04-Jun-2013 glass colorant portion including total iron in he range of 0.04 to less than 0.28 weight percent; CoO in he range of 32 to 90

GLASS, AND INSULATING UNIT
HAVING A LOW SOLAR HEAT
GAIN

parts per million, and Se in the range of greater than 0 to less than 5.5 parts per million. In one non-limiting embodiment of
the invention the glass substrate at a thickness of 0.223 inches has a* chromaticity coordinates of -3.5 to +2.5 and b*
chromaticity coordinates of -1 to -15, and a visible light transmittance of 40 to 80%.
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e Er i e oo e v
2112C1 AND SUBSTRATES COATED us 13/472530 16-May-2012 | US-2013-0070340-A1 © Tirst high Index of re g 'ayer, a se g Index ot re 9 'ayer over e s dex ol
THEREWITH refraction coating layer; and a second low index of refraction coating layer over the second high index of refrac ion coati
laver,
An article includes a substrate, e.g. a glass sheet having a first major surface and an opposite second major surface :mhk
COATED NON-METALLIC a textured surface to provide a Em,amﬁmi,:ma umzqu on he second wc:m,om of ,:m substrate, and an overlay, e.g. a coai
SHEET HAVING A BRUSHED over the pattern. The percent of visible light transmittance, and percent visible light reflectance, of the substrate and %mP
2162A1 METAL APPEARANGE, AND us 11/639003 14-Dec-2006 US08-0145661-A1 7736750 15-Jun-2010 overlay is selected such that he um,zmS is visible S:m:,%m article is <,m<<m,a through one of the surfaces of the substrate or
overlay. In one non-limiting embodiment, the substrate is glass and the article has a metallic appearance. In another non-
COATINGS FOR AND METHOD L , ) : ) )
OF MAKING SAME limiting embodiment, the overlay is a transparent coating deposited on the second surface of the glass sheet into grooves of
the pattern. Other non-limiting embodiments include the substrate having a Delta % haze of greater than 15%, and a
protective overcoat over he coating.
AUTOMOTIVE WINDOW A method for forming an interlayer having improved solar control proper ies is disclosed. The me hod includes: a) forming a
2183A1 INTERLAYER WITH SOLAR us 11/652749 12-Jan-2007 US08-0171808-A1 8530542 10-Sep-2013 polymer material from a reaction mixture; b) adding one or more solar control components to the reaction mixture while the
CONTROL PROPERTIES polymer material is being formed; and ¢) curing the reaction mixure. i . —
METHOD FOR FORMING A > method for forming a ,,mBSmﬁma window _SS:@ one or more ,3m:m<m@m that can exhibit a <m:,mgm ,m<m,, of ma:mm,o,z is
LAMINATED WINDOW THAT disclosed. The methed includes: a) assembling a cast between two plies that make up the laminated window; b) filling the
2184A1 CAN EXHIBIT A VARIABLE us 11/652750 12-Jan-2007 US08-0171210-A1 7854814 21-Dec-2010 cast with a reaction mixture for forming a polymer material; c) adding at least one first silane comprising an isocyanate
LEVEL OF ADHESION Hcmmﬁﬂw”mqr,x,mdm and at least one second silane comprising an epoxy silane to the reaction mixture; and d) curing the
i e oo 3 e e s e o e
2185A1 SOUND ATTENUATION us 11/652751 12-Jan-2007 US08-0171198-A1 cwesn two p s eup ec window; gthe © ure having: cast one cf
PROPERTIES extender; (2) at least one polyether polyol having a molecular weight of approximately 1,000; and (3) at least one aliphatic
polyisocyanate; and c) curing the reaction mixture.
A sheet shipping and storage container includes a base supporting a stack of glass sheets in a vertical orientation, and a
ARTICLE SHIPPING AND/OR pair of telescoping end caps mounted on each side of the stack in facing relationship to one another. A first endless strap
STORAGE CONTAINER AND A has its course around the end caps to bias the end caps toward one another about the stack; a second endless strap has it
2203A1 SHIPPING AND/OR STORAGE us 11/740022 25-Apr-2007 US08-0264825-A1 7658285 09-Feb-2010 course around back end of each end caps and the back side of he stack to bias the back surface of the stack and the end
CONTAINER HAVING caps downward toward the front of the base, and a third endless strap around the opposite end of the end caps and the front
ARTICLES side of the stack to bias the end caps and the front side of the stack downward toward back side of the base to unitize the
plurality of sheets, end caps and base.
VEHICLE TRANSPARENCY A heatable transparency comprises a substrate and an electrically conductive coa ing formed over at least a portion of the
2209A1 HEATED WITH ALTERNATING us 11/746266 09-May-2007 US08-0277320-A1 8686319 01-Apr-2014 substrate. A power supply is in contact with the conduc ive coating. The power supply is configured to provide alternating
CURRENT current (AC) to the conductive coating.
A transparency includes a substrate having a first major surface and a second major surface. A first coating is provided
2224A1 APPLIANCE TRANSPARENCY us 12/134262 06-Jun-2008 US-2009-0142602-A1 8728634 20-May-2014 over at least a portion of the first major surface, the first coating including one or more metal oxide layers. A second coating
is provided over at least a por ion of the second major surface, the second coating including one or more metallic layers.
A coating provides a high solar heat gain coefficient (SHGC) and a low overall heat transfer coefficient (U-value) to trap and
retain solar heat. The coating and coated ar icle are particularly useful for use in architectural transparencies in northern
SOLAR CONTROL COATING climates. The coating includes a first dielectric layer; a continuous metallic layer formed over at least a portion of the first
2237A1 WITH HIGH SOLAR HEAT GAIN us 12/774751 06-May-2010 US-2011-0117300-A1 dielectric layer, the metallic layer having a hickness less than 8 nm; a primer layer formed over at least a portion of the
COEFFICIENT metallic layer; a second dielectric layer formed over at least a portion of he primer layer; and an overcoat formed over at
least a portion of the second dielectric layer. When used on a No. 3 surface of a reference IGU, the coating provides a
SHGC of greater than or equal to 0.6 and a U-value of less than or equal to 0.35.
MULTILAYER HEAT A temperable coated article with metallic properties is prepared by coating a glass substrate with a metal-containing film
PROCESSABLE VACUUM such as titanium nitride, which ordinarily oxidizes at high temperature, overcoating with a protective layer of a
9199 COATINGS WITH METALLIC us 071799806 10-May-1999 627424481 14-Aug-2001 compound which forms a durable layer and prevents oxidation of the underlying metal-containing film and undercoating with
PROPERTIES a stabilizing metal-containing layer. The coated article can be tempered without losing its metallic properties to oxidation.
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Low absorbance coa ings of silicon-nickel alloy in the form of oxides, des and oxynitrides are disclosed along with a T
me hod for producing them by sputtering silicon-nickel targets comprising 3 to 18 weight percent nickel in atmospheres N
REACTIVE SPUTTERING OF comprising reactive gases such as nitrogen, oxygen and mixtures thereof which may further comprise inert gas such mmE
9311 SILICON AND TRANSITION us 07/981706 25-Nov-1992 6139969 31-0ct-2000 argon. The presence of nickel in the range of 3 to 18 weight percent provides target stability and enhanced sputtering ra
METAL over target of silicon alone or alloyed with aluminum, while maintaining a low refractive index and low absorbance, not o
when sputtering in oxygen to produce an oxide coating, but also when sputtering in nitrogen or a mixture of nitrogen and
oxygen to produce coatings of silicon-nickel nitride or oxynitride respectively. P
METHOD OF MAKING A Bmﬁro,a for bonding si ,,oo:.o,oamiim,ooauom ions to metal surfaces Is disclosed ,,z:mﬁmi a coarse silicon-containing
9359 CATHODE TARGETS Us 08/042185 02-Apr-1983 5965278 12-0ct-1999 surface is arc-sprayed with a first adhesive layer, a second solderable layer, and a third solder layer, and he arc-sprayed

COMPRISING SILICON

cathode sputtering.

surface is then soldered to the metal surface. The me hod is particularly useful for producing silicon-containing targets for
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07005315V1 ALKALI BARRIER LAYER us 61/164047 27-Mar-2009 5
/A method of coating a substrate includes mixing an antimony precursor with a metal oxide precursor at a temperature o
ANTIMONY DOPED METAL between 30°C and 100°C, allowing the temperature of the mixture to decrease, and depositing the mixture over at least
090065331 OXIDE COATINGS us 617779058 13-Mar-2013 a portion of a substrate to form an antimony doped metal oxide coating layer. The antimony precursor is at least 5 u
weight percent of the total weight of the precursor mixture. E
SOLAR CONTROL An architectural transparency includes a substrate, a first dielectric layer formed over at least a portion of the substrate, E
COATING WITH c layer formed over at least a portion of he first dielectric layer, a second dielectric layer formed
09006598V1 DISCONTINUOUS METAL us 61/318471 29-Mar-2010 over at least a portion of the first metallic layer, and a subcritical metallic layer formed over at least a portion of the R
LAYER second dielectric layer such that the subcritical metallic layer forms discontinuous metallic regions.
A solar cell includes a substrate and an undercoating formed over at least a portion of the substrate. The undercoating
UNDERCOATING AND includes silica and titania and is essentially free of phosphorous oxide. A conductive coating is formed over at least a
10007030V1 SODIUM BARRIER LAYER us 617777285 12-Mar-2013 por ion of the undercoating, wherein the conductive coating includes oxides of one or more of Zn, Fe, Mn, Al, Ce, Sn,
Sb, Hf, Zr, Ni, Zn, Bi, Ti, Co, Cr, Si or In or an alloy of two or more of these materials.
SOLAR MIRROR HAVING
REFLECTIVE COATINGS
10007059V 1 ON A FIRST SURFACE AND us 61/319601 31-Mar-2010
AN OPPOSITE SECOND
SURFACE
A glass sheet of one embodiment of the invention has an electrically conductive film having a sheet resistivity in the
range of 9.5 to 11.5 ohms/square; an emissivity in the range of 0.140 to 0.155 and an absorption coefficient of greater
COATED GLASSES HAVING han 1.5 x103cm-1 in the wavelength range of 400-1100 :m:oamﬁm,ﬁm_ anda wc&mom :,E@_Smmw of ,mmw, than 15 ,
ALOW SHEET nanometers Root Means Square. A glass sheet of another embodiment of the invention has an electrically conductive
10007112V1 RESISTIVITY, A SMOOTH us 61/584837 10-Jan-2012 film _S,S:@ a u:omu:oﬁocw.zco:,zm uo,uma tin oxide pyrolytically deposited film on the surface of the glass sheet, wherein
SURFACE. AND/OR A LOW he ratio of phosphorous to fluorine is in he range of greater than 0. The glass sheets can be used to make a multi
A sheet insula ing unit, the unit having a spacer frame, a first glass sheet secured to a first outer surface of the spacer
THERMAL EMISSIVITY ) ) . ,
frame, a second glass sheet secured to opposite second surface of the spacer frame, a pyrolytically deposited fluorine
doped tin oxide film over outer surface of the first sheet and a magnetron sputtered vacuum deposited low-e coating on
at least an inner surface of one of the first and second sheets.
Silicon-chromium cathode targets comprising 5 to 80 weight percent chromium are disclosed for sputtering absorbing
coatings of silicon-chromium alloy in atmospheres comprising inert gas, reactive gases such as nitrogen, oxygen, and
mixtures thereof which may fur her comprise inert gas, such as argon, to form nitrides, oxides, and oxynitrides as well as
cariooE TanGETS o e e e e ot e
1009P3 SILICON AND TRANSITION us 08/398932 06-Mar-1995 5709938 20-Jan-1998  [ConY &N enhaniced Sputiening raies over targsts of s ©, comparan’e 1o e targst stablity an sputtering

METAL

rates of silicon-nickel, not only when sputtering in oxygen to produce an oxide coating, but also when sputtering in inert
gas, nitrogen or a mixture of nitrogen and oxygen to produce coatings of silicon-chromium, silicon-chromium nitride or
silicon-chromium oxynitride respectively. The chromium in the target may be replaced in part with nickel, preferably in
he range of 5 to 15 weight percent, to produce coatings of silicon-chromium-nickel and the oxides, nitrides and
oxynitrides thereof.
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An Smc,mlﬂm unit has a pair of glass sheets about an edge assembly to provide a compartment between the sheet: A
LOW THERMAL ) ) ) )
CONDUCTING SPACER The edge assembly has a U-shaped spacer made of metal, metal coated plastic, gas and moisture impervious pol R
ASSEMBLY FOR AN or gas and moisture impervious film coated polymer. The outer legs of the spacer and he glass provide a long diffi LL.
1017C1 INSULATING GLAZING us 08/412028 28-Mar-1995 5655282 12-Aug-1997 path to limit the diffusion of argon gas out of the compartment. The edge assembly has materials selected and sizs
UNIT AND METHOD OF provide edge assembly having an RES-value of at least 75. A spacer for use in insulating units includes a plastic ¢ N
:mS:@ agas ,Bumgocwza e.g. a metal film or a halogenated polymer film. Also taught herein are techniques for A 0
MAKING SAME o
> method of fabricating an insulating unit includes the steps of: providing a pair of sheets and a substrate; forming ?8
METHOD OF MAKING AN substrate into at least one spacer section having a base and a pair of outer legs connected to the base, the spacer 5
INSULATING UNIT HAVING section having a surface designated as a supporting surface; providing a bead on the supporting surface, the bead o
101701 A LOW THERMAL us 08/760605 14-Feb-2000 622341481 01-May-2001 provided on the supporting surface includes a moisture pervious adhesive having a desiccant herein and assemblinga ,
CONDUCTING SPACER spacer frame that includes the at least one spacer section and the sheets provide an insulating unit having he pair of L
Isheets in a fixed relationship LLl
METHOD OF REDUCING
1020P1 GLASS SHEET MARKING us 08/415810 03-Apr-1995 5707412 13-Jan-1998 E
The present invention provides a glass composition having a bronze color and a luminous (visible) transmittance of 70%
or greater. The base glass is a soda-lime-silica composition and iron and selenium m«m added as colorants. In one
BRONZE GLASS par icular embodiment of the invention, a bronze colored glass with a luminous transmittance (C.1.E. illuminant A) of
1021P1 COMPOSITION us 08/415792 03-Apr-1995 5565388 15-0ct-1996 70% and higher at a thickness of 4.1 millimeters may be attained by using as colorants: 0.4 to 0.6 wt.% Fe203, 0.09 to
0.17 wt.% FeO and 3 to 11 PPM Se. In addition, it is preferred that the total solar energy transmittance be no greater
han 609
The present invention provides a ring mold for shaping heat-softenable sheet material. The mold includes peripheral
wall members enclosing a central cavity having an open upper end. The wall members have an upper sheet shaping
1033A1 SHEET SHAPING PRESS us 08/448773 24-May-1995 5656055 12-Aug-1997 wc:mo,m with a peripheral shape and m,m<m:o:m,,oo:8§ that generally o,o:mmuo:am to a desired peripheral w,:mum and
elevational contour of a sheet to be shaped. A first set of slots are positioned along and extend hrough portions of one
of the wall members and a second set of slots are posi ioned along and extend through portions of an opposing wall
member. Each of the slots in the second set is generally horizontally aligned with a corresponding slot in he first set.
METHOD OF MAKING A
GLAZING UNIT HAVING
1038D1 THREE OR MORE GLASS us 08/449595 24-May-1995 5601677 11-Feb-1997
SHEETS AND HAVING A
LOW THERMAL EDGE
_,\_m._.IO_n_uOM_WHﬂ__W_MONN_.m An injector for moving an insulating gas into he sealed air space of a multi-sheet insulating unit includes a tube e.g.
1038D2 COMPARTMENT OF A us 08/449594 24-May-1995 5775393 07-Jul-1998 inner tube mounted s\;ri an outer tube and m,umoma from the inner walls of ,:m of,:,mﬁ tube to provide an m,x:mcmﬁ ,
passage. The outer tube is mounted on the middle leg by a C-clamp. Insulating air is moved through the inner tube into
MULTISHEET GLAZING ) ) ) L
UNIT he sealed air space to displace the gas therein which displaced gas moves through the exhaust passageway.
A Tlat elongated substrate having a bead of a gas and/or moisture pervious adnesive having a desiccant 1s moved along
a predetermined linear path between spaced upper wheels aligned with spaced lower wheels. The upper wheels have a
peripheral groove to shape the bead as the substrate moves between the upper and lower wheels. The lower wheels
AMETHOD OF MAKING each have a U shape peripheral groove with the base of the U of the downstream wheels being narrower than the base
1041D1 us 08/451097 25-May-1995 5761946 09-Jun-1998 of the U of the upstream wheels and the depth of the U of the downstream wheels being deeper than the depth of the U
SPACER STOCK ) ) . )
of the upstream wheels to provide a spacer stock having a base connected to a pair of spaced upright legs such that the
base connected to the legs have a generally U shape configuration and a shaped bead on the surface of the base
between he legs. The spacer stock may be bent to form a spacer frame to separate outer sheets of an insulating
glazing unit
SPACER AND SPACER
FRAME FOR AN A substrate having a bead of a moisture and/or gas pervious adhesive having a desiccant therein is shaped to provide U
1041D3 INSULATING GLAZING UNIT us 09/396263 15-Sep-1999 6470561B1 29-Oct-2002 9 gas p o pediop

AND METHOD OF MAKING

SAME

shaped spacer stock. The spacer stock is bent to provide a spacer frame having continuous corners.
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a composition and methed are disclosed whereby a substrate such as glass, plastic, metal, inorganic polymer oomﬁm R
AUTOPHOBIC WATER substrate or Soﬁmao oowﬁma substrate is provided with a durable :ﬁ,v:.s\mzim w,c:mom by treatment with a ™
1044G1 REPELLENT SURFACE us 08/734156 21-Oct-1996 5688864 18-Nov-1997 perfluoroalkylalkyl silane in a mo,<,m3 which together form ,m ,ooBuow;,o:, ,,z_ﬁo,: initially wets the surface. As the , E
TREATMENT perfluoroalkylalkyl silane reacts with the surface, the remaining composition is repelled by the perfluoroalkylalkyl m:t aN]
treated surface due to the difference between the surface tension of the solvent and the free energy of the treated A To)
surface, for expedient removal of the remaining composition from the treated surface. " ‘-]
L
WATER REPELLENT A composition comprising perfluoroalkylalkylsilane and a completely hydrolyzable silane or siloxane is disclosed for 73
SURFACE TREATMENT providing nonwetting properties to the surface of various substrates such as glass, plas ic, metal, organic polymer o
1047C1 WITH INTEGRATED us 08/727698 23-Sep-1996 5674967 07-Oct-1997 coated substrates or inorganic coated substrates. The nonwetting property, as measured by contact angle of a drop of o,
PRIMER ]
WATER REPELLENT The present invention relates to improving the durability of water repellent films and a method for providing the film on a E
1047P2 SURFAGCE TREATMENT us 08/660352 07-Jun-1996 5707740 13-Jan-1998 substrate. The water repellent film is preferably formed over the substrate by applying a water repellent composition R
WITH ACID ACTIVATION by activating the substrate with an acid p
Silicon compounds useful as coating reactants for the chemical vapor deposition of silicon oxide are disclosed, along
with compounds useful as accelerants to increase the deposition rate of silicon oxide. The silicon-containing precursor
comprises the structural formula <IMAGE> wherein R1 is an alkyl, alkenyl, alkynyl or aryl radical which may be
A MIXED METAL OXIDE substituted, and R2 is a functional group which increases the reactivity of the silicon compound by withdrawing electron
1048D1 FILM HAVING AN us 08/678252 19-Jul-1996 5776236 07-Jul-1998 density m,ém< from the silicon wﬁoa_ such as hydrogen, halogen, alkenyl, alkynyl, :m,,omm:m,ﬁa alkyl and perhalogenated
ACCELERANT alkyl radicals. The accelerant is a compound selected to take advantage of the partial positive charge on he silicon
atom. Such accelerant compounds include Lewis acids and bases; water; ozone; trivalent compounds of nitrogen, boron
and phosphorus; tetravalent compounds of sulfur and selenium; pentavalent compounds of phosphorus and a variety of
metal compounds. Also disclosed are compositions including an additional metal-containing coating precursor, such as
an organotin compound, to deposit ano her metal oxide along with silicon oxide.
on compounds useful as coating reactants for the chemical vapor depo: con oxide are disclosed, along
with compounds useful as accelerants to increase the deposition rate of silicon oxide. The
comprises the structural formula <IMAGE> wherein R1 is an alkyl, alkenyl, alkynyl or aryl radical which may be
COMPOUNDS AND substituted, and R2 is a functional group which increases the reactivity of the silicon compound by withdrawing electron
COMPOSITIONS FOR density away from the silicon atom, such as hydrogen, halogen, alkenyl, alkynyl, halogenated alkyl and perhalogenated
104802 COATING GLASS WITH us 09/057677 09-Apr-1998 7897259 01-Mar-2011 alkyl radicals. The accelerant is a compound selected to take advantage of the partial positive charge on he silicon
SILICON OXIDE atom. Such accelerant compounds include Lewis acids and bases; water; ozone; trivalent compounds of nitrogen, boron
and phosphorus; tetravalent compounds of sulfur and selenium; pentavalent compounds of phosphorus and a variety of
metal compounds. Also disclosed are compositions including an additional metal-containing coating precursor, such as
an organotin compound, to deposit ano her metal oxide along with silicon oxide.
An apparatus for coating a moving substrate which provides means for directing a coating composition vapor toward a
substrate surface and moving portions of he vapor in opposite directions. The apparatus of the present invention may
have the exhaust means on either side of the vapor directing means spaced at different distances from the vapor
direc ing means, or the exhaust means may be spaced equally from the vapor directing means, but at different
APPARATUS FOR distances from the substrate surface. In another embodiment, the apparatus comprises the means to alter the flow
1048P1 COATING A MOVING us 08/464113 05-Jun-1995 5863337 26-Jan-1999 volume of the vapor directing means and the two exhaust means such that he flow volume of the first and second

GLASS SUBSTRATE

exhaust means are not equal, such as by the exhaust means having openings of unequal surface area, wherein the
exhaust means may be spaced equally or unequally from the vapor directing means at the same or different distances
from the substrate surface. In another embodiment, the apparatus further comprises a structural element bridging the
space between the vapor directing means and the exhaust means, which may be spaced equally or unequally from the
vapor directing means, and at the same or different distances from the substrate surface.
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with compounds useful as accelerants to increase the deposition rate of R
comprises the structural formula <IMAGE> wherein R1 is an alkyl, alkenyl, alkynyl or aryl radical which may be LL
COMPOUNDS AND substituted, and R2 is a functional group which increases the reactivity of the silicon compound by withdrawing ele N
COMPOSITIONS FOR density away from the silicon atom, such as hydrogen, halogen, alkenyl, alkynyl, halogenated alkyl and perhalogen.
1048P2 COATING GLASS WITH us 08/472569 07-Jun-199% 5599387 04-Feb-1997 alkyl radicals. The accelerant is a compound selected to take advantage of the partial positive charge on he silico %
SILICON OXIDE atom. Such accelerant compounds include Lewis acids and bases; water; ozone; trivalent compounds of nitrogen _F: o0
and phosphorus; tetravalent compounds of sulfur and selenium; pentavalent compounds of phosphorus and a variety of [Te)
metal compounds. Also disclosed are compositions including an additional metal-containing coating precursor, such as (=)
an organotin compound, to deposit ano her metal oxide along with silicon oxide.
A temperable coated ar icle with metallic properties is prepared by coating a glass substrate with a metal-containing film u
A METHOD OF MAKING A such as titanium nitride, which ordinarily oxidizes at high temperature, overcoating with a protective layer of a silicon E
1053D1 TEMPERED COATED us 08/471662 06-Jun-1995 5552180 03-Sep-1996 compound which forms a durable layer and prevents oxidation of the underlying metal-containing film and undercoating
ARTICLE ng layer. The coated article can be tempered without losing its metallic properties to E
oxidation, R
METHOD OF FORMING A
1061A1 GLASS AND PLASTIC us 08/491389 16-Jun-1995 5698053 16-Dec-1997
LAMINATE
The wiper rest area of an automotive windshield is heated by a heatable member optionally mounted on a polyester
substrate or heating element. The windshield includes outer and inner glass sheets secured together by an interlayer.
L-SHAPED HEATING The heating element is positioned on inner surface of the outer glass sheet and held in position by the interlayer
1066A1 ELEMENT WITH RADIUSED us 08/495132 27-Jun-1995 5653903 05-Aug-1997 ) ; ) ) ;
END FOR A WINDSHIELD securing the inner and oc,ﬁmﬁ w:mmﬁm Smmﬁmﬁ The heating element or heatable member has extensions mxﬁm:a,:@,
beyond the edge of the windshield to provide external electrical access to the heatable member to power the heating
lelement to heat the wiper rest area or position
A method and resultant product are disclosed wherein a metal film is deposited by sputtering a metal ca hode target in
ly nonreactive atmosphere comprising inert gas and a reactive gas, wherein the concentration of reactive
DURABLE SPUTTERED gas is sufficiently low that the sputtering is accomplished in the metallic mode, i.e. the film is deposited as metal. The
1074D1 METAL OXIDE COATING us 08/508408 10-May-2001 000962t 634617481 12-Feb-2002 metal film of the present invention is harder than a metal film sputtered in an atmosphere consisting of only inert gas.
The method and resultant product may further comprise thermal oxidation of the metal film, which proceeds more
efficien |y than oxidation of a metal film sputtered in an atmosphere consisting of only inert gas.
A method and resultant product are disclosed wherein a metal film is deposited by sputtering a metal cahode target in
an essentially nonreactive atmosphere comprising inert gas and a reactive gas, wherein the concentration of reactive
DURABLE SPUTTERED as is sufficiently low that the sputtering is accomplished in the metallic mode, i.e. the film is deposited as metal. The
107402 METAL OXIDE COATING us 10/075021 12-Feb-2002 0127439-A1 m,mﬁm, film of %m<§mwm3 S<m::ﬂ: is :m@aQ than %Bmﬁm, Im sputtered in an atmosphere oo:wau::@ of only inert gas.
The method and resultant product may further comprise thermal oxidation of the metal film, which proceeds more
efficien |y than oxidation of a metal film sputtered in an atmosphere consi
DEVICE FOR AND METHOD
OF ALIGNING AND/OR
1076A1 §>_M.__Mw_w___m7__»0ﬂ%__,\_u_umm_zo_n A us 08/518216 23-Aug-1995 5720836 24-Feb-1998
ALIGNMENT DURING
FABRICATION OF A
ON-GLASS ANTENNA AND
1079A1 CONNECTOR us 08/527593 13-Sep-1995 5748155 05-May-1998
ARRANGEMENT

113



Schedule A, Part 2 - Expired/Abandoned Flat Glass Patents

0574

058052 FRAME:

REEL

Case No. Title Country App. No. ng Date Pub. No. Patent No. Issue Date Abstract
METHOD AND
O%uﬂﬂm_N_M_Mn_m_Oom /A method and composition are disclosed for applying an organic acid-containing aqueous composition to a glass N
1081A1 INTERLEAVING MATERIAL us 08/528830 15-Sep-1995 5695876 09-Dec-1997 surface to prevent staining thereof wherein a wetting agent is employed to provide uniform and complete wetting om
IN AQUEOUS MEDIA TO glass surface with a uniform continuous film of said organic acid-containing aqueous composition. A
GLASS SHEETS 0
L
BUFFERED ACID An organic acid anti-staining composition for glass sheets is disclosed herein whereby the corrosive effects of very low
1082A1 INTERLEAVING FOR us 08/528833 15-Sep-1995 5641576 24-Jun-1997 pH are eliminated by buffering the organic acid. The buffered organic acid has aless acidic pH, but is as effective as
GLASS SHEETS unbuffered organic acid in neutralizing alkali formed by sodium from the glass to prevent staining of he glass surface.
SPACER FOR AN A spacer stock and/or spacer frame having a pair of spaced outer legs joined by a base has a strengthening member
INSULATING UNIT HAVING oy Ay integral with the base or an insert between the legs to reduce the degree of torsional twist of the spacer stock and/or
1083P1 IMPROVED RESISTANCE us 08/529180 15-5ep-1995 5617699 08-Apr-1997 spacer frame. In one embodiment during the forming of the spacer stock a “T" shaped member is formed integral wi h
TO TORSIONAL TWIST he base to reduce the degree of torsional twist.
GRAY GLASS
1084P1 COMPOSITION us 08/529039 15-Sep-1995 627452381 14-Aug-2001
A rack has a front wall and back wall connected to a base to secure glass sheets in the rack on edge tilted toward the
back wall. The front restraints are mounted on the front gate and sheet support members mounted on the rear gate to
GLASS SHPPING RACK secure the sheets in position on %m, rack. The :o:,ﬁ gate and/or rear gate each :,m<m m,um: of spaced posts with each of
HAVING REMOVABLE he posts having an end insertable in cavi ies provided on the base. Each of the inser ion ends of the posts has a hole in
1092A1 FRONT AND/OR REAR us 08/549615 27-Oct-1995 5711429 27-Jan-1998 one surface and an opposite sloping surface. The front gate and back gate are mounted on the base by positioning the
GATES inser ion end on the edge of the cavity and ilting the gates to the vertical position to drop the insertion end of the posts
in the cavities. A pin in each of the cavities passes into the hole at the insertion end of he posts to secure the gates on
he base. The front restraints and sheet support members include an elongated tube having a plurality of collars
rotatably mounted therein.
A rack has a front wall and back wall connected to a base to secure glass sheets in the rack on edge tilted toward the
back wall. The front restraints are mounted on the front gate and sheet support members mounted on the rear gate to
GLASS SHIPPING RACK secure the w:,mmﬁm in position on %m, rack. The :o:,ﬁ gate and/or rear gate each :,m<m m,um: of spaced posts with each o,*
HAVING REMOVABLE he posts having an end insertable in cavi ies provided on the base. Each of the inser ion ends of the posts has a hole in
1092D1 FRONT AND/OR REAR us 08/931781 16-Sep-1997 5860539 19-Jan-1999 one surface and an opposite sloping surface. The front gate and back gate are mounted on the base by positioning the
GATES inser ion end on the edge of the cavity and ilting the gates to the vertical position to drop the insertion end of the posts
in the cavities. A pin in each of the cavities passes into the hole at the insertion end of he posts to secure the gates on
he base. The front restraints and sheet support members include an elongated tube having a plurality of collars
rotatably mounted therein.
The present invention provides a shaping mold for shaping heat softenable sheet material which includes a flexible rail
having a sheet shaping surface to support a marginal edge portion of a sheet to be shaped and a plurality of controllable
ELECTRICALLY h . o . ) ) ,
ACTIVATED FLEXIBLE actuators secured to the rail and capable of deforming the rail to provide its surface with configurations each having a
1098A1 PRESS FOR SHAPING us 08/569547 11-Dec-1995 5849056 15-Dec-1998 amm,:ma m,m<m:gm, Q,U:SE., In one ,um:,oc,mﬁ mBan,Emi of the invention, the m:muim railis a m:m,u,:@ ring having a
peripheral configuration which provides generally continuous support about the marginal edge portion of said sheet. A
HEAT SOFTENABLE SHEET] ) h ) , )
MATERIAL controller is used to control each actuator and deform the sheet shaping surface of the ring from a first configuration
having a generally flat elevational contour to a second configuration having an elevational contour that generally
corresponds to the final desired contour of the marginal edge portion of the sheet.
RESIST MATERIAL FOR
1102A1 DELETION OF COATINGS us 08/574504 19-Dec-1995 5713986 03-Feb-1998
1119A1 REDUCTION OF HAZE IN us 08/582795 04-Jan-1996 5744215 28-Apr-1998

TRANSPARENT COATINGS
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1124P1

ALKALI METAL DIFFUSION
BARRIER LAYER

us

08/597543

01-Feb-1996

5830252

03-Nov-1998

(Amorphous metal oxide barrier layers of titanium oxide, zirconium oxide and zinc/tin oxide are effec ive as alkal Bq
ion barrier layers at thicknesses below 180 Angstroms. The amorphous metal oxide barrier layers are most m:mSZN
when the density of the layer is equal to or greater than 90% of the crystalline density. The barrier layers prevent E
migration of alkali metal ions such as sodium ions from glass substrates into a medium e.g. electrolyte of a
photochromic cell, liquid material of a liquid crystal display device contacting the glass surface. The properties of
medium, particularly electroconductive metal oxide coatings, are susceptible to deteriora ion by the presence of so
ions migrating from he glass. One technique to obtain the desired density of the barrier layers is to provide shields!
upstream and downstream of the cathode to limit the deposit of sputtered material to sputtered material traveling along
a path generally normal to the surface being coated.

1124P2

ALKALI METAL DIFFUSION
BARRIER LAYER

us

09/156730

17-Sep-1998

635275581

05-Mar-2002

[Amorphous metal oxide barrier layers of titanium oxide, zirconium oxide and zinc/tin oxide are effec ive as alkali metal
ion barrier layers at thicknesses below 180 Angstroms. The amorphous metal oxide barrier layers are most effective
when the density of the layer is equal to or greater than 75% of the crystalline density. The barrier layers prevent
migration of alkali metal ions such as sodium ions from glass substrates into a medium e.g. electrolyte of a
photochromic cell, liquid material of a liquid crystal display device contacting the glass surface and a photocatalytic
coating. The proper ies of the medium, particularly electroconductive metal oxide coa ings, are susceptible to
deterioration by the presence of sodium ions migrating from the glass.

1135P1

METHOD AND APPRATUS
OF BENDING GLASS
SHEETS

us

08/606617

26-Feb-1996

5858047

12-Jan-1999

An apparatus for shaping heat softened glass sheets includes a shaping station to receive a heat softened glass sheet
to be shaped, first and second transfer stations positioned along opposing sides of the shaping station, and first and
second cooling stations positioned adjacent a corresponding transfer station. An upper vacuum mold having first and
second downwardly facing, shaped sheet engaging surfaces moves between the transfer stations and within the
shaping station. The sheet engaging surfaces of the vacuum mold each have a shaped configuration generally
corresponding to a final desired shaped of a glass sheet to be shaped. Heat softened glass sheets are positioned within
he shaping station and moved into engagement with one of the sheet engaging surfaces to shape the sheet. Vacuum is
drawn along the sheet engaging surface to hold the shaped sheet thereagainst. The mold then moves the shaped sheet
and engaging surface to one of the transfer stations where the vacuum is discontinued to deposit the shaped sheet on a
sheet support. The sheet support then transfers the shaped sheet to one of the cooling sta ions, where the shaped
sheet is controllably cooled.

058052 FRAME

REEL

1144P1

INFRARED AND
ULTRAVIOLET RADIATION
ABSORBING GREEN
GLASS COMPOSITION

us

08/800083

12-Feb-1997

5830812

03-Nov-1998

The present invention provides a green colored glass using a standard soda-lime-silica glass base compo:
additionally iron, cerium, chromium and, op ionally, titanium as infrared and ultraviolet radiation absorbing materials and
colorants. It is preferred that the glass have a green color characterized by a dominant wavelength in the range of about
500 to 565 nanometers with an excitation purity of no higher than about 5% and include about 0.50 to 1.0 wt. % total
iron, about 0.26 to 0.65 wt. % Fe203, about 0.05 to 3 wt. % Ce02, 0 to about 2 wt. % TiO2, and about 20 to 650 PPM
Cr203. The redox ratio for the glass is maintained between about 0.20 to 0.55. The glass compositions disclosed in the
present invention have an LTA of at least about 65%, preferably at least 70%, a TSUV of no greater than 38%,
preferably no greater than 35%, a TSIR of no greater than about 35%, preferably no greater than about 30%, and a
TSET of no greater han about 50%, preferably, no greater han about 48%. In addition, the glass preferably has an 1ISO
UV of no greater than about 15%, preferably no greater than about 10%,

1149A1

COATED ARTICLES

us

08/807352

27-Feb-1997

5821001

13-Oct-1998

Multilayer high transmittance, low emissivity coa ings on transparent substrates feature a special antireflective base film
of at least two parts on the substrate-near side of a metallic, reflective film. A first of the two parts is in contact with the
metallic film. This first film-part has crystalline properties for causing the metallic film to deposit in a low resistivity
configuration. The second of the two film-parts supports the first part and is preferably amorphous. Coated articles of the
invention also feature, in combination with the above-mentioned base film or independently thereof, a newly discovered,
par icularly advantageous subrange of thicker primer films for coated glass hat can be thermally processed for
tempering, heat strengthening, or bending.
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The present invention provides a blue colored glass using a standard soda-lime-silica glass base composition and T A
additionally iron and cobalt as solar radiation absorbing materials and colorants. In particular, the blue colored QmmN R
includes about 0.53 to 1.1 wt. % total iron, preferably about 0.6 to 0 85 wt. % and about 5 to 40 PPM CoO, preferal LL
about 15 to 30 PPM and a luminous transmittance of at least 55%. If desired, the composition may include up to al
INFRARED AND , oo 1 CeSIes, e AN
ULTRAVIOLET RADIATION 100 PPM Cr203. The redox ratio for the glass of the E,mmma 5<m3,6: is Bm,:ﬁmima between about 0.25 to 0.35, [Te)
1159A1 ABSORBING BLUE GLASS us 08/664942 17-Jun-1996 5688727 18-Nov-1997 preferably between about 0.28 to 0.33. The glass color is characterized by a dominant wavelength (DW) of about 4 o
COMPOSITION 491 nanometers and an excita ion purity (Pe) of about 3 to 18 percent. In one particular embodiment of the invent| o0
he color of the glass is characterized by a dominant wavelength in the range of about 487 to 489 nanometers and an [Te}
excita ion purity of about 3 to 8 percent at a thickness of about 0.084 to 0.126 inches, an excitation purity of about 5 to o
12 percent at a hickness of about 0.126 to 0.189 inches, and an excitation purity of about 10 to 18 percent at a
hickness of about 0.189 to 0.315 inches. u
The present invention discloses a method and apparatus for shaping glass sheets to deeply sagged configurations E
using a lower outline mold and an upper shaping mold while minimizing marking of the sheets by shaping molds. The E
outline mold includes a support rail which generally corresponds to the desired curvature of a peripheral portion of the R
PRESSURE FORMING OF sheets to be shaped and supports the glass sheets as they are heated and sagged by gravity to a preliminary shape.
119001 GLASS SHEETS us 08/711489 10-5ep-1996 5769919 23-Jun-1998 The outline mold and the upper mold are then moved relative to each other to position the molds either in close
proximity to each other or to press the upper mold against the glass sheets. Pressurized gas is then directed from the
mold to at least he unsupported central portions of the preliminarily shaped sheets, to urge these unsupported portions
downward and shape the sheets to a desired configuration.
The present method includes an apparatus for filling and sealing an opening in a laminate and in particular sealing he
METHOD FOR SEALING AN cut-out notch area of a vehicle s\ﬁ:am:,ma. A mold fixture So,,camm amold, a backing u,mﬁm,_ a sealant inlet and a vent.
ELECTRICAL CONNEGTION The mold has qm ent wmm,m:w oo:ﬁm,q::@ surfaces that E,oSam a smooth surface for 6::5@ the surface of the sealant
1192A1 TO A LAMINATED us 08/713915 13-Sep-1996 5902536 11-May-1999 i :@,Em opening. The BoE fixture is clamped to the laminate mc,o: that mm,mgmn uo:,,o:w o::m BoE overlay the ,
TRANSPARENGY opening and remaining portions of the mold overlay selected portions of he laminate immediately adjacent the opening.
Sealant is injected into a cavity formed by he laminate and the mold fixture to seal the opening. The sealant is allowed
to cure to achieve a desired hardness and the mold fixture is then removed from the laminate.
The present invention provides a green tinted, ultraviolet absorbing, soda lime silica glass having a luminous
transmittance of at least 70 percent and ultraviolet transmittance of no more than 38 percent at thickness ranging from
ULTRAVIOLET ABSORBING 0.154 to 0.189 inches (3.9 to 4.9 mm). These properties are achieved in the present invention by using a colorant
119901 GREEN TINTED GLASS us 08/742426 30-Oct-199%6 655195381 22-Apr-2003 por ion that is either (a) greater than 0.6 percent by weight total iron (expressed as Fe203) with a redox (FeO/total iron)
of from 0.275 to less than 0.35 or (b) from greater than 0.6 to 0.85 percent by weight total iron wi h a redox of less than
0.35. It is preferred that the glass have a dominant wavelength of 495 to 535 nanometers.
A method of making a coated substrate includes providing a substrate having at least one functional coating with a first
METHOD OF MAKING emissivity value; depositing at least one coating material having a second emissivity value over at least a portion of the
COATED ARTICLES AND at least one functional coating wherein the deposited coating has a hickness ranging from greater than 100 A to less
1637P1 COATED ARTICLES MADE us 107133805 25-Apr-2002 0172778 han 10 microns and a refractive index ranging from 1.4 to 2. The resulting coating stack has an emissivity value
THEREBY greater than the emissivity value of the functional coa ing. Optionally the coated substrate is heated whereby the coated
substrate can be bent to a desired shape and/or tempered.
SUBSTRATES COATED
WITH MIXTURES OF
TITANIUM AND ALUMINUM Titanium and aluminum cathode targets are disclosed for sputtering absorbing coatings of titanium and aluminum-
MATERIALS, METHODS containing materials in atmospheres comprising inert gas, reactive gases such as nitrogen, oxygen, and mixtures
1840A1 FOR MAKING THE us 10/809770 25-Mar-2004 4/241490A1 hereof, which can fur her comprise inert gas, such as argon, to form nitrides, oxides, and oxynitrides, as well as metal

SUBSTRATES, AND
CATHODE TARGETS OF
TITANIUM AND ALUMINUM
METAL

films. The titanium and aluminum-containing coa ings can be u ilized as an outer coat or as one or more coating layers
of a coating stack.
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An appliance transparency, such as an oven transparency, includes at least one substrate and a coating amuom:maT« R
APPLIANCE WITH COATED at least a por ion of the substrate. The coating includes at least one metal layer, such as a metallic silver layer. Tl
TB59A1 TRANSPARENCY us 10/850645 21-May-2004 0283471 metal layer can have a thickness in the range of 80 A to 100 A and optionally or the coating can have a protective LL.
coating deposited thereon, E
SOLAR CONTROL A solar control coating for applying to a substrate and having an infrared reflective layer sandwiched between a uqu
1862A1 COATING WITH METAL us 10/463740 17-Jun-2003 4/258928A! transparent insula ing layers, such as dielectric layers. The infrared reflective layer includes an alloy of a reflec ZmA 0
ALLOY FILM where the alloying element oxidizes preferentially over the reflective metal. ” -
. The glass composition is made up of a base gla ve)
por ion, iron oxide, and at least one first addi ive compound selected from Nd203 in an amount up to 1 weight percent 5
HIGH PERFORMANGE and/or CuO in an amount up to 0.5 weight percent. The base glass por ion has the following components: SiO2 from 66 K&
1910A1 BLUE GLASS us 10/767914 29-Jan-2004 5/170944A1 to 75 weight percent; Na20 from 10 to 20 weight percent; CaO from 5 to 15 weight percent; MgO from 0 to 5 weight -
percent; Al203 from 0 to 5 weight percent; B203 from 0 to 5 weight percent; and K20 from 0 to 5 weight percent. The L
n ranges from 0.3 to 1.2 weight percent, and the glass composition has a redox ratio E
ranaing from 0.15t0 0,65
A coating includes a functional coating, such as a solar control coa ing having at least one metal layer. A topcoat is
formed over at least a portion of the functional coating. The topcoat includes a first topcoat layer having a thickness in R
1932A1 HYBRID COATING STACK us 10/832600 27-Apr-2004 5/238923A1 he range of 0.5 QWOT to 1.5 QWOT wi h respect to a reference wavelength of 550 nm and a first refractive index, and
a second topcoat layer having a thickness in the range of 0.5 QWOT to 1.5 QWOT with respect to a reference
wavelength of 550nm and a second refractive index different from the first refractive index
A coated subsira e 1 disclosed. 1he coated subsirate ncludes a subs ra e; a 11st dielectrc 1ayer overlying the subs ra e
having a total thickness greater than 290 A; a first infrared-reflective metal layer having a hickness ranging from 100 A
COATED SUBSTRATE Hmhﬁwwwﬁw“m.”%,mwhqm ”“Mma mm,qu.a layer; MH&, u:Em,« layer :m,,\im m_“_imr:mmm, E:w:ﬁ :_wa,o.m Ato m,wo:,> W<m1< ng the
1960A1 WITH IMPROVED SOLAR uUs 10/912718 05-Aug-2004 6/029754A1 ! t yer; a second dislectric layer overlying the first primer layer having a total thickness
CONTROL PROPERTIES E:@S,@ from 680 A to ,muo >,, a second ,::m«ma.ﬁmzmgém Bmﬁm,, layer :,mszm a :ﬁor,:mwm ranging Q:OB :um Ato A,mo A
overlying the second dielectric layer; a second primer layer having a thickness ranging from 0 5 A to 60 A overlying the
second dielectric layer; and a third dielectric layer having a total thickness ranging from 190 A to 380 A overlying the
econd primer laver
A coated substrate is disclosed. The coated substrate includes a substrate and a coating composition over the
METAL BASED COATING substrate comprising at least one metal based layer selected from tungsten, chromium, tantalum, molybdenum,
COMPQOSITION AND aluminum, niobium, and mixtures and alloys thereof; and mixtures and alloys of cobalt and chromium; and at least one
1971A1 RELATED COATED us 101931748 01-56p-2004 6/046089A1 dielectric layer including SixNy,where x/y ranges from 0.75 to 1.5, over the metal based layer. The ?Ecmc (1.5:1) (T),
SUBSTRATES ?Ecme (1.5:1) (R1) and ?Ecmc (1.5:1) (R2) of a non-heat treated, coated substrate as compared to a heat treated,
coated substrate according to the present invention are no greater han 8 units.
SOLAR CONTROL
2237V1 COATING us 61/176534 08-May-2009
An electrically heatable windshield with a hidden bus bar configuration. A border of opaque ceramic material, preferably
a lead borosilicate enamel, is bonded to an interior surface of the transparency about its periphery. Opposing
electroconductive bus bars, preferably a low frit content silver-containing ceramic material, are bonded to the ceramic
ELECTRICALLY HEATABLE Emﬁm:m, so that the entire S:m@ ,ma@m & the Ucm, bar o<m,1m<m a portion of the ceramic material and is spaced from the
8739 us 07/290225 27-Dec-1988 5414240 09-May-1995 inner edge of the border, providing an intermediate portion of the border between the bus bars and transparency surface
TRANSPARENCY ) . . ) )
hat is not covered by the bus bars. An electro-conductive coa ing is applied to the transparency to interconnect the bus
bars and covers to the inner surface of the transparency, he bus bars and the intermediate portion of the ceramic
material border so that electric current flowing between the bus bars must flow through the portion of the coating that
covers the intermediate portion of the border.
CENTER BIASED STIRRING Better homogenization of molten glass or the like is achieved by a row of stirrers when greater stirring force is provided
8934 FOR IMPROVED GLASS us 07/484311 26-Feb-1990 5006145 09-Apr-1991 in the center portion of the row. Preferred embodiments employ stirrers with blades, and stirrers in the center portion

HOMOGENIZATION

have longer blades than in outboard portions of the row.
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Premature dissociation of fining agent is avoided in a glass melting operation while controlling the final redox state R
MELTHG SLASS W 0 b ol el s et o1 o s bty oo e ol 1
8979 OXIDATION CONTROL AND us 07/543006 25-Jun-1990 5006144 09-Apr-1991 ) y ’ -
LOWERED EMISSIONS mmoi,é:@ Em m,c ity to adequately fine he ,@,mmm. Fora given «m,aox level, less fining m@m,:ﬁ need be cm,ma_ thereby N
lowering emissions from the melting operation, because dissocia ion of the fining agent is delayed until a later stag Vo)
he process where the redox conditions are changed. P o
A clear glass, with the substantial absence of color in transmittance, and with an attractive, bright, pure azure edge™ %
HIGHLY TRANSPARENT, coloration is achieved in a glass having greater than 87 percent, preferably greater than 90 percent, luminous
8982 EDGE COLORED GLASS us 071545722 29-Jun-1990 5030504 08-Jul-1991 transmittance by using very small amounts of iron oxide as the sole essential colorant, with the ra io of iron in the ferrous €
state to total iron being at least 0.4. .
LIGHTLY TINTED GLASS . |
8983 COMPATIBLE WITH WOOD us 07/545723 29-Jun-1990 5030593 09-Jul-1991 E
TONES T1]
A green tinted, ultraviolet absorbing glass is obtained by the addition of colorant to a standard soda-lime-silica base
glass composition and a colorant includes less than 0.5 weight percent of cerium oxide (CeQ2), greater than 0.85 weight R
ULTRAVIOLET percent of total iron expressed as Fe203 and a ratio of ferric iron expressed as FeO to total iron of less than 0.275. The
9003 ABSORBING, GREEN us 07/559915 30-Jul-1990 5240886 31-Aug-1993 glass has a low ultraviolet transmittance, viz., no greater than 31 percent over he wavelength range of 300 to 390
TINTED GLASS nanometers at a reference glass thickness of 3.9 millimeters. An advantage of the glass of this invention over competing
ultraviolet absorbing glass is the use of larger amounts of total iron and smaller proportions of iron in the ferrous state to
obtain the low ultraviolet transmittance. In this manner, the amounts of cerium oxide which is expensive is reduced.
AN msuratng uni s disclose:
he sheets. The edge assembly has a U-shaped spacer made of metal, metal coated plastic, gas and moisture
SPACER AND SPACER :jum,.iocm uo,S,jmr,E gas and Bgmﬁcﬁm,iﬁ,mﬁsocm ilm coated polymer. The outer legs of the spacer and the glass
FRAME FOR AN uSSa,m a long diffusion wmﬁr tol J:m diffusion of argon @,mm out of the compartment. The edge m,mwm:&:\,:mm
%016 INSULATING GLAZING UNIT, us 07/578697 04-Sep-1990 5177916 12-Jan-1993 Bmﬁm:mi ,mm,mgm,a m:a,wﬁ,ma to ,uSSam ma,@m mwwm3E< having ,m: mm,w.<mfm of at least 75. Also disclosed is a spacer
AND METHOD OF MAKING for use in insulating units Sgc,a,:@ a u,mmﬂo core :mS:@, agas ,Bmmé,ocm fimeg. a B,mﬁm, ilmor a :,m,om,m:mﬁma
polymer film. Also taught herein are techniques for making the unit and spacer. The unit has a long diffusion path to
SAME ; ! g P ) ; ) )
increase the time period in which insulating glass e.g. Argon gas may be retained in the compartment. The increased
RES-value provides a unit that has a low thermal conduc ing edge. In this manner heat loss through the marginal edge
of the unit is reduced
METHOD AND APPARATUS
9028 FOR GLASS EDGE us 07/590706 01-Oct-1990 5041151 20-Aug-1991
FINISHING
SILICA-FREE UV- A silica-free, abrasion resistant and ultraviolet radia ion resistant coating is disclosed comprising an organic UV
9030 ABSORBING ABRASION us 07/591921 02-Oct-1990 5385964 31-Jan-1995 absorbing compound such as hydroxybenzophenone in an inorganic oxide matrix formed by the hydrolysis and
RESISTANT COATINGS condensa ion of an organo alkoxysilane and a silicon other metal alkoxide.
BUS BAR JUMPER FOR A dual lead electrically heatable windshield is provided with an internal jumper arrangement that allows the bus bar
9034 us 07/591917 02-Oct-1990 5089687 18-Feb-1992 having the dual lead to be powered by a single external connec ion to one of the dual leads. A jumper arrangement may
HEATABLE WINDSHIELD ) - . ) )
lalso be used in combination with a crack detector for the dual lead heatable windshield.
ELECTRICAL
9049 m_.Omm.__/._M_mOW.__“m/_wmI _m_n>O.__.»_m_u us 07/607947 01-Nov-1990 5208444 04-May-1993
VEHICLE WINDOWS
SOLID-STATE
ELECTROCHROMIC
DEVICE WITH PROTON-
9066 CONDUCTING POLYMER us 07/633895 26-Dec-1990 5215821 01-Jun-1993
ELECTROLYTE AND
PRUSSIAN BLUE
COUNTERELECTRODE
9069 OOC.HMWMWWMM.WMWU ES us 07/633894 26-Dec-1990 5209980 11-May-1993
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zmwﬂww_w_.__norm_mm_zo The number of bent laminated glass windshields having bull's-eyes that adversely affect its optical properties is re d
PRECIPITATED SILICA by using amorphous precipitated silica particles such as is used as flat ing agents for paints, as a par ing material
9071 PARTING MATERIAL FOR us 07/635018 28-Dec-1990 5110336 05-May-1992 between a pair of glass sheets during bending. The particles form relatively soft agglomerates that are milled and E
SHAPING GLASS SHEET classified to produce a narrow distribution of particle sizes as compared to the distribution found in untreated s om_r*
DOUBLETS as diatomaceous earths previously used as a parting material. A
A patterned light and heat reflective product comprising a substrate with a discontinuous pattern of light and heat P
REFLECTIVE PATTERNED reflective coating is disclosed, along with a method for its production, comprising the steps of applying a pattern of resis’
9100 GLASS PRODUCT AND us 07/677946 01-Apr-1991 5418039 23-May-1995 material to a substrate surface, depositing a continuous light and heat reflective coating over the resist pattern,
COATING METHOD removing the resist material and thereby also removing the portion of light and heat reflec ive material overlying the
resist material to produce a light and heat reflective coating in a pattern complementary to the pattern of resist materi
METHOD FOR
FABRICATING AN
9101 ELECTRICALLY HEATABLE us 07/676619 28-Mar-1991 5270517 14-Dec-1993
TRANSPARENCY
e s
9179 METALLIG VACUUM us 07/768791 30-Sep-1991 5705278 06-Jan-1998 , , e, yo gh temp : reoating ,
COATINGS protective layer of a different metal which forms a dense oxide surface layer. The coated article is subjected to high
temperature processing such as bending without losing its metallic appearance to oxidation.
A method and article are disclosed wherein a glass substrate is provided with a more durable non-wet ing surface. High
water repellancy and high lubricity are provided by perfluoroalkylalkylsilanes which bond directly to a
preferably by treatment with a perfluoroalkylalkylsilane and a fluorinated olefin telomer on a glass surface on which has
DURABLE WATER been deposited a silica primer layer in accordance with the present invention. The durability of the water and dirt
9198 REPELLENT GLASS us 07/799807 29-Nov-1991 5328768 12-Jul-1994 repellancy of a glass surface is improved by applying a silica primer layer to the glass substrate prior to treating the
SURFACE surface with select fluorinated compounds. The silica primer layer may be applied to the glass surface by pyrolytic
deposition, magnetron sputtering, sol-gel condensa ion reaction of e.g. alkyl silicates or chlorosilanes or other
conventional methods. The silica primer of the present invention provides more durability to a glass surface treated with
perfluoroalkylalkylsilanes for high water repellancy and high lubricity.
_umyo\_m__mw__wuwwmmm/_\.ﬁmwucz A heat processable coated ar icle suitable for tempering and/or bending which has metallic properties is prepared by
COATINGS WITH METALLIC coating a glass substrate. The substrate has deposited over it a stabilizing film and a metal-containing film is deposited
9199D1 PROPERTIES AND us 09/876334 07-Jun-2001 0044032 662379482 23-Sep-2003 over the stabilizing film. Also an overcoating with a protective layer of a silicon compound is deposited over the metal-
METHOD OF HEAT containing film and forms a durable layer and prevents oxidation of the underlying metal-containing film. The coated
PROCESSING article can be tempered and/or bent without losing its metallic properties to oxidation.
ELECTRICALLY HEATED
9207 WINDOW us 07/809113 18-Dec-1991 5182431 26-Jan-1993
A green tinted, ultraviolet absorbing glass is disclosed having a standard soda-lime-silica base glass composition and a
ULTRAVIOLET ABSORBING colorant portion consisting essentially of g a weight basis: less than 2.0% total OmO mcc.m_,<.mcc.m O.mcc,.m_ TiO.sub.2
9235 us 07/857903 26-Mar-1992 5385872 31-Jan-1995 or MoO.sub 3 and greater than 0.7% total iron (expressed as Fe.sub.2 O.sub 3) with the ratio of FeO/total iron less than
GREEN TINTED GLASS ) ) . .
0.35. The glass reduces the amount of costly cerium required to yield low ultraviolet transmittance, viz., no greater han
31 percent (300 to 390 nanometers) at a reference thickness of 3.9 millimeters.
The electrical connections for an electrically heatable windshield are sealed prior to the lamina ing operation to prevent
9238 HEATABLE WINDSHIELD us 07/857144 25-Mar-1992 5213828 25-May-1993 gas from entering the interior of the windshield through the bus bar leads when the windshield is subjected to the
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Glass sheets are heated fo thelr heat softening temperature and ransterred 1o a shaping station having an upper A
'vacuum mold with a downwardly facing shaping surface corresponding to the desired shape of the glass sheet. Th R
s o e g o g e s ey T e
9259 FOR BENDING GLASS us 07/908150 02-Jul-1992 5286271 15-Feb-1994 |9 , , G pec g ; o
SHEETS contoured conveying surface which generally conforms to the shaped glass sheet. The glass sheet is deposited on €
contoured conveying surface as it is moving from the shaping station to the transfer station to impart movement in _A 0
glass sheet along the contoured conveying surface and minimize marring of the glass sheet as it contacts the oo:ﬁen o
conveving suface o]
SPACER AND SPACER 753
FRAME FOR AN , ) . ) , . - . o
9260 INSULATING GLAZING UNIT| us 07/906645 30-Jun-1992 5255481 26-Oct-1993 >_chcw§wo_ﬁsmoﬂ cw_wa of MOJO,MMNmm&mrwmwmmua“m mm_mmw,ww:_“mﬁm M aww%wmw EMMM ,w shaped to provide L =
AND METHOD OF MAKING shaped spacer stock. The spacer s s bel p e a space e g uous ers. 2
SAME E
LIGHTWEIGHT VACUUM
9278 SHUTTLE us 07/939325 02-Sep-1992 5259859 09-Nov-1993 E
A green tinted, ultraviolet absorbing glass is disclosed having a standard soda-lime-silica base glass composition and a R
colorant portion consisting essentially of on a weight basis: less than 2.0% TiO2 and greater than 0.6% total iron
9307 C_.MEDM_W\__/_O.__H_NM.MWWOO_'WW_MO us 07/976059 13-Nov-1992 5593929 14-Jan-1997 (expressed as Fe203) with the ratio of FeO/total iron less than 0.35. The glass exhibits an ultraviolet transmittance no
greater than 38 percent (300 to 400 nanometers) and a luminous transmittance (illuminant A) of at least 70 percent at
hicknesses ranqging from 0.154 to 0.189 inches.
An apparatus for coating a glass ribbon has an exhaust on each side of a coating unit at different distances therefrom.
With this arrangement, por ions of the ribbon upstream and downstream of the coating unit are exposed to coating
vapors from the coating unit for different periods of time. A coating mixture includes tin containing precursors and a
COATING APPARATUS, silicon containing precursor. The silicon containing precursor :m,m the &,EQEE, z,v::c,m (see formula 1) where R1 is a
METHOD OF COATING group which does not have an oxygen available to form a peroxide, R2 is a functional group giving the silicon containing
GLASS. COMPOUNDS AND precursor the ability to be easily converted to silicon oxide coating, R3 is a bridging group to provide for multiple silicon
9341 COMPOSITIONS FOR us 08/017930 16-Feb-1993 5356718 18-0ct-1994 atoms and R4 ooBu,mﬁmm,Em bonding on %m, Ec:am ion silicon ,mSB. An moom,m«m:ﬁm.@. a u:omu:oém,ooam,:,:@ ,
COATING GLASS AND precursor may be used wi h the metal containing precursors to increase the deposition rate of the coating. The coating
COATED GLASS deposited on the glass has regions of continuously varying weight percent of silicon oxide and tin oxide as the distance
SUBSTRATES from the glass-coa ing interface increases, with the surface of he coating farthest from the glass-coating interface being
predominantly tin oxide. The regions within the coating provide the coating with different indices of refraction to eliminate
iridescence resul ing from increased thickness of the in oxide at the outer coating surface and to provide the coated
glass article wi h a neutral color. When phosphorus is used as the accelerant, the percent of crystallinity is reduced and
approaches 0, thereby reducing or elimina ing the coating haze.
The present mvention provides a glass 1oTming CoMpOsTon 101 encapsulating selenium which mciudes, by weight
percent of raw materials, 20 to 50% silica and 50 to 80% alkali and alkaline earth materials. The composition has a
SELENIUM liquidus temperature between 600 deg. 101200 deg. C., preferablyupto 1000 deg. C., and a viscosity up
ENCAPSULATION FOR to 10,000 Poise at said liquidus temperature, preferably up to 5,000 Poise. The alkali and alkaline materials preferably
9353 PRODUCING COLORED us 08/035304 29-Mar-1993 5385503 31-Jan-1995 include at least one group of materials combined in an approximate eutectic molar ratio. In one particular embodiment of
GLASS he invention, the alkali and alkaline earth materials include groups of nitrates, such as KNO( 3 ), NaNO( 3 )
and/or Ca(NO( 3 ))( 2 ), and/or carbonates, suchas K( 2 )CO( 3 ), Na( 2 )CO( 3 )andorLi( 2 )
CO( 3 )
A sheet restraint for a sheet shipping rack includes a first elongated tube rotatably mounted on a second elongated tube.
The second tube has U-shaped member secured to each end to capture the first tube on the second tube while allowing
he first member to rotate relative to the second member. A resilient elongated sheet engaging member is secured to
he first member. A pair of spaced pins are mounted on he first member and engageable wi h the U-shaped member to
9355 RESTRAINT SYSTEM FOR us 08/039717 29-Mar-1993 5379904 10-Jan-1995 mit rotation of the first member about the second member so that the rotational path of the sheet engaging member

A SHEET SHIPPING RACK

and first tube is limited. The engaging members on the second tube are slideable mounted to spaced standards at the
front of a rack. In this manner the front restraint moves toward the base into engagement with the outermost sheet of a
stack of sheets on the rack to maintain the sheets as an integral pack. During shipment, the movement of the sheets

and rack by the transportation forces and any space resulting from such movement is taken up by the front restraints as
it moves downwardly toward the base.
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Silicon-nickel cathode targets comprising 3 10 18 weight percent nickel are disclosed for sputiering low apsorpanc
coatings of silicon-nickel alloy in atmospheres comprising reac ive gases such as nitrogen, oxygen and mixtures th
cariooE TanGETS o oy s e o s e e oy
9356 SILICON AND TRANSITION uUs 08/041015 31-Mar-1993 5417827 23-May-1995 P , 9 9 el p pIoVIQSS (g v and ™
METAL enhanced sputtering rates over targets of silicon alone or alloyed with aluminum, while maintaining a low coating
refractive index and low absorbance, not only when sputtering in oxygen to produce an oxide coating, but also S:mA
sputtering in nitrogen or a mixture of nitrogen and oxygen to produce coatings of silicon-nickel nitride or oxynitride P
Lespectively
ULTRAVIOLET RADIATION An organoalkoxysilane/metal oxide sol-gel composi ion and method for its production are disclosed whereby an
9360 ABSORBING COATING us 08/042184 02-Apr-1998 5328675 T2-Jul-1994 organoalkoxysilane of the general formula
MULTIPLE CONNECTION
TERMINAL ASSEMBLY FOR
9373 AN ELECTRICALLY us 08/056979 03-May-1993 5543601 06-Aug-1996
HEATED TRANSPARENCY
SPACER AND SPACER
FRAME FOR AN A substrate having a bead of a moisture and/or gas pervious adhesive having a desiccant therein is shaped to provide U
9378 INSULATING GLAZING us 08/064264 20-May-1993 5351451 04-0ct-1994 shaped spacer stock. The spacer stock is bent to provide a spacer frame having continuous corners.
UNIT
A coated article and method of producing 1t are disclosed wheremn the rdescence caused by he difference between e
refractive index of a transparent substrate and the refrac ive index of a metal oxide coating is reduced by means of two
NEUTRAL, LOW h , ! . A . o
EMISSIVITY GOATED intermediate layers, the first of which, closest to the substrate, has a refractive index higher than the refractive index of
9383 us 08/072792 04-Jun-1993 5395698 07-Mar-1995 he substrate but lower than the refractive index of the second, and the second has a refractive index higher than the
GLASS ARTICLES AND o ) Lo ) ) ,
refractive index of the first but lower than the retractive index of the metal oxide coating. The thicknesses of he two
METHOD FOR MAKING h , ) . ! o
intermediate layers for optimizing a neutral appearance are determined by he thickness and refractive index of the
metal oxjde coating
A glazed unit having three sheets includes a pair of outer glass sheets secured to outer legs of a spacer having a
generally U-shaped cross sec ion. On the base of the spacer between the outer legs is provided a layer of pliable
material having a generally U-shaped cross section and having a desiccant therein. A hird or intermediate glass sheet
GLAZING UNIT HAVING has its edge portion in the groove *oz,jma by the layer of pliable material Z_o<m3m3 of the third sheet toward an outer
THREE OR MORE GLASS glass sheet is limited by he cooperation of the layer of the pliable material and portion of the outer legs of the spacer at
9402 SHEETS AND HAVING A us 08/102596 05-Aug-1993 5531047 02-Jul-1996 he ooBm,a of the unit bent Ss\,ma:;o move the layer of pliable material mﬁ, the corner toward the unit during ,*mgomzo:
LOW THERMAL EDGE, AND of the unit. A nozzle for depositing he shaped layer of the pliable material includes a platform having a shaping tip. The
METHOD OF MAKING _w>_<__m shaping tip has converging sides at one end and generally parallel sides at the other end. The portion of the tip at the
first end has a lower elevation than the portion of he tip at the second end. Holes for moving the pliable material are
provided in the platform on each side of the tip and in tips intermediate its ends. The different elevation and converging
end minimizes if not eliminates tailing. A method is also discussed for making the triple glazed unit using the nozzling to
provide the shaped layer of pliable material. An injector arrangement fills the unit with an insulating gas e.g. Argon.
REDUCTION OF NICKEL Z_mﬁm:& mm,m,gma from he mﬁocu oo:w,,mz:,@ mwmm:gmzx of molybdenum, arsenic, m::,Bo:K_ bismuth, copper, silver,
SULFIDE STONES IN A potassium dichromate and iron chromite, is added during the manufacture of soda-lime-silica float glass to reduce the
9406 us 08/108267 19-Aug-1993 5401287 28-Mar-1995 occurrences of nickel sulfide stone defects. Material is added in sufficient amounts such that the resulting glass is at

GLASS MELTING
OPERATION

least 0.010 wt. % of the selected material. In a preferred embodiment of the invention, molybdenum is added in the form
of sodium molybdate such that the resulting glass is at least 0.015 wt. % molybdenum.
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A neutral, dark gray, soda-lime-silica glass having luminous transmittance less than 35 percent, infrared zm:mizmq m
less than 20 percent, and total solar energy transmittance less than 22 percent (all at 3.9 millimeter thickness) is N
produced with colorants consisting essentially of 1.0 to 2.2 percent by weight total iron, at least 0.20 percent FeO, LL
DARK GRAY, INFRARED ) o :
ABSORBING GLASS to ,o.ow percent OoO_,m:a o.ooom to 0.005 percent Se. The flat glass product :mszm such a composition is um;,o,c, N
9421 COMPOSITION AND us 08/133949 12.0ct-1993 5393503 28-Feb-1995 suitable for c,mm as privacy m,mu:@. The c,mm & E,m glass as a mc,cw,:mﬁm for a reflectively coated product is mjwo dis n
COATED GLASS FOR A low :m:wB&m:om_ reflective coated article is a,mojowma comprising a soda-lime-silica glass substrate :m<5m, lumi o
transmittance less than 35 percent, infrared transmittance less than 20 percent, and total solar energy transmittan
PRIVACY GLAZING . , . : ) ) 0
less than 22 percent (all at 3.9 millimeter thickness) and a metal oxide coating having a luminous reflectance not more [Te)
han 25 percent from the coated surface, and not more than 8 percent from the uncoated surface. The low transmittanc (=)
coated glass product is particularly suitable for use as privacy glazing. S
A multiple-layer, high transmittance, low emissivity coated article is disclosed comprising at least two infrared reflective L
9425 HEAT LOAD REDUCTION us 08/139260 20-Oct-1993 5902505 11-May-1999 metal layers m:m«:w::@:\ ooBUS,mu with at least three Bm,ﬁm, oxide antireflective layers to ancom a o,om::@ s\::, E
WINDSHIELD superior low emissivity and low visible reflectance, especially for use to reduce heat load in automobiles, wherein the E
coating furthermore is electroconduc ive for use in an electrically heatable transparency. R
The present invention provides a quench for cooling hot sheet material. The quench includes a plurality of generally
horizontally extending, spaced apart nozzle assemblies, each having a longitudinally extending air supply conduit with
9456 GLASS SHEET QUENCH us 08/178977 07-Jan-1994 5507852 16-Apr-1996 [¢] om,m extending to an outer wc:,mom of the conduit. A first plenum is interconnected 8, a first end of m,mo: o::m
conduits and a second plenum is interconnected to a second end of each of the conduits to allow cooling fluid to pass
from the plenums into each of the nozzle assemblies through the conduit. The plenums are located at positions spaced
Jlaterally outward from the nozzle assemblies.
The present invention provides a glass sheet shaping arrangement whereby a glass sheet may be conveyed through a
shaping station wi hout being shaped and deposited into a glass collector beneath an upstream por ion of the adjacent
quench without impac ing the lower quench or interfering with the operation of the quench. A furnace, shaping station
and cooling station are all linearly aligned so that a glass sheet progresses through the glass sheet shaping
arrangement without changing its advancing direction. A glass sheet is conveyed in a first direction along a first
generally horizontal plane through the furnace to heat the sheet to its heat softening temperature. The sheet continues
METHOD AND APPRATUS into the shaping sta ion where it is lifted into engagement with an upper vacuum surface. A ring member moves along a
9457 FOR PROCESSING A us 08/178978 07-Jan-1994 5470366 28-Nov-1995 second generally horizontal plane in a direction which is linearly aligned with the first direction, from a first position
GLASS SHEET between an upper and lower quench in the cooling station to a second position within the shaping station beneath the
upper vacuum surface. Vacuum is terminated along the upper surface, depositing the sheet on the ring. The shaped
sheet is cooled by moving the ring from the second position within the shaping station along the second plane to the first
position within the cooling sta ion. The second plane is vertically offset rela ive to the first plane such that the first plane
is beneath a portion of the lower quench which is immediately adjacent the shaping station. With this arrangement, the
glass sheets may be conveyed through the shaping station and into the collector without interfering with any further
production
SPACER AND SPACER
FRAME FOR AN A substrate having a bead of a moisture and/or gas pervious adhesive having a desiccant therein is shaped to provide U
9508 INSULATING GLAZING UNIT us 081254222 06-Jun-1994 5501013 26-Mar-1996 shaped spacer stock. The spacer stock is bent to provide a spacer frame having continuous comers.
AND METHOD OF MAKING . :
SAME
OOZ_._%C<M._._..___./__mommz__u>>_.omm An insulating unit has a pair of glass sheets about an edge assembly to Eo<a,m a ooaumaam,a Umgmm: Em sheets.
ASSEMBLY FOR AN The edge assembly has a U-shaped spacer made of metal, metal coated plastic, gas and moisture impervious polymer,
9509 us 08/255541 06-Jun-1994 5675944 14-Oct-1997 or gas and moisture impervious film coated polymer. The outer legs of the spacer and he glass provide a long diffusion

INSULATING GLAZING
UNIT AND METHOD OF

MAKING SAME

path to limit the diffusion of argon gas out of the compartment. The edge assembly has materials selected and sized to
provide edge assembly having an RES-value of at least 75.
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9515

METHOD FOR COATING A
MOVING GLASS
SUBSTRATE

us

08/264816

23-Jun-1994

5464657

07-Nov-1995

A method for coating a moving substrate provides a coating having a chemical composition which varies con inuo

from the interface with he substrate to the opposite surface of the coating. The method involves directing a vapor
coating composition toward a substrate surface and moving portions of the vapor in opposite directions. A vapor QE@
mixture may include a tin-containing precursor and a silicon-containing precursor. An accelerant, e.g. a phosphoru
containing precursor, may be used with the metal-containing precursors to increase the deposition rate of the coa T
The coating deposited on the substrate has regions of continuously varying weight percent of silicon oxide and tin

as the distance from the substrate-coating interface increases, with the surface of the coating farthest from the subl
coating interface being predominantly tin oxide. The regions of varying composition provide the coating with varying
indices of refraction to eliminate iridescence to provide a coated article, particularly a tin oxide coated glass article, with (=)
a neutral color.

58052 FRAME

9542

MASK FOR COATED
GLASS

us

08/312175

26-Sep-1994

5492750

20-Feb-1996

A Teusable mask 10 be Used 1N a coatng operaton 10 cover selecied porions of a substrale 1rom bemng coated an
minimize ghosting about the periphery of the coating. The mask includes first member having a configuration which
generally approximates the area of the substrate to be covered and an edge portion which closely follows the desired
peripheral shape of said coating, and a second member underlying at least a portion of the first member and having an E
edge portion which precisely corresponds to the desired peripheral shape of the coating. In one particular structure the R
edge portion of he second member is no greater than 0.030 inches thick, and preferably no greater than 0.010 inches
hick to minimize any ghosting of he coating about its periphery caused by the second member. In addition, the distance
between he edge portions is sufficient to eliminate any shading of the coating about its periphery caused by the first
member

EL

9544

LOW PROFILE SPRAY
ASSEMBLY

us

08/316148

30-Sep-1994

5547129

20-Aug-1996

The present invention provides a multiple nozzle liquid spray assembly having a longitudinally extending bar member,
receivers to allow securing of nozzles along the bar, a coolant conduit extending along at least a portion of he bar, liquid
and gas conduits extending along the bar in close proximity to each of the receivers, and first and second sets of
passages interconnecting each of he receivers wi h the liquid or gas conduits. In one par icular embodiment of the
invention, the coolant conduit includes a first portion which extends from a coolant inlet along a first longitudinal side of
he bar member and a second portion which extends from a coolant outlet along an opposing longitudinal side of the bar
member. The liquid conduit and gas conduit generally parallel each other and extend along the bar member between

he first and second portions of the cooling conduit.

9549

PRESSURE FORMING OF
GLASS SHEETS

us

08/323480

14-Oct-1994

5669952

23-Sep-1997

The present invention discloses a method for shaping glass sheets to deeply sagged configurations using a lower
outline mold and an upper shaping mold while minimizing marking of he sheets by shaping molds. The outline mold
includes a support rail which generally corresponding to he desired curvature of a peripheral portion of the sheets to be
shaped and supports the glass sheets as they are heated and sagged by gravity to a preliminary shape. The outline
mold and the upper mold are then moved relative to each other to position the molds el her in close proximity to each
other or to press the upper mold against the glass sheets. Pressurized gas is then directed from the mold to at least the
unsupported central por ions of the preliminarily shaped sheets, to urge these unsupported portions downward and
shape the sheets to a desired configuration.

9551

MULTI-SHEET GLAZING
UNIT AND METHOD OF
MAKING SAME

us

08/326565

20-Oct-1994

5553440

10-Sep-1996

A multi-sheet glazing unit has a pair of outer glass sheets spaced from one another and secured to a spacer frame
having a generally U-shaped cross section defined by outer legs secured to a base. The recess of a sheet retaining
member is mounted on peripheral edge portions of an intermediate glass sheet. The intermediate glass sheet and sheet
retaining member are mounted within the outer legs of the spacer frame to posi ion the intermediate sheet between and
spaced from the outer sheets. A method of making multi-sheet units is also disclosed.

9552

MULTI-SHEET GLAZING
UNIT AND METHOD OF
MAKING SAME

us

08/326580

20-Oct-1994

5644894

08-Jul-1997

A multi-sheet glazing unit has a pair of outer sheets spaced from one another and secured to a spacer frame. The
spacer frame has a generally U-shaped cross section and raised portions on its base to define a recess. Peripheral and
marginal edge portions of an intermediate sheet are positioned in the recess and held in position by the recess spaced

from the outer sh: A method of forming the unitis also disclosed.
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An article is disclosed comprising a substrate of glass, plastic, metal, organic polymer coated substrates and 3063 R
coated substrates, wherein at least a portion of the surface of he substrate is treated with a composition comp :N
WATER REPELLENT mixture of perfluoroalkylalkylsilane and a completely hydrolyzable silane. The perfluoroalkylalkylsilane provides E:\Eu LL.
SURFAGE TREATMENT moj ﬁmwm:ng to ﬁ,:m substrate mc:m,om_ while the *,c y :E@ﬁmgn silane hydrolyzes and oo:am:mmm to form si om_T o\
9580 WITH INTEGRATED us 08/363803 27-Dec-1994 5523161 04-Jun-1996 which imparts resistance to weathering and abrasion, ,%cm ,39,05 ng the durability of %m, rain and mo, repellency To)

PRIMER properties. The method of providing such a durable rain and soil repellent surface comprises contacting the substr: o
surface with a composition comprising perfluoroalkylalkylsilane and fully hydrolyzable silane, and may include first 00
depositing a layer of silica on the substrate surface, hen contacting the substrate surface with a composition comp To)
perfluoroalkylalkylsilane and fully hydrolyzable silane. o

A NOZZLE FOR USE IN THE A nozzle for ,amuo,m;,:@ the shaped layer of the pliable Bwﬁm:m, includes a platform :ms,:@ a m:mu:ﬁ tip. ._.:,m shaping tp |, ,
FABRICATION OF A has oo:<m6,5@ sides at o:m,m:a and @,m:m«m? parallel sides at the other m,:a. The u,o:,o: of %,m tip at %m*,:& m,:a has a L
9581 GLAZED UNIT HAVING us 08/363802 27-Dec-1994 5564631 15-Oct-1996 lower elevation :m,: the uo;,o: of Em :,u m,ﬁ the mmoga ,m:a. Holes for moving the uf,mgm material are uSSama, in Em , E
THREE OR MORE SHEETS u,mzo:j, on each side of the tip and in tips intermediate its ends. The different elevation and converging end minimizes if E
An antireflectance coating is disclosed comprising a first graded layer wherein the composition is varied throughout he
hickness of the layer such that the refrac ive index of the graded layer varies from a low refractive index approximately
matching the refractive index of the substrate at the interface of the graded layer and the substrate to a higher refractive
index at the surface of the graded layer opposite the interface wi h the substrate, and a second substantially
MULTILAYER L I )
ANTIREFLECTIVE COATING homogeneous ,,m<m« ofa ooEuo, on selected to have a refractive :amm 5_4,6_4 is muus,x,B,EmJ\ he ,mncmﬁm root of the
9582 us 08/364148 27-Dec-1994 5811191 22-Sep-1998 product of the higher refractive index of the graded layer and the refractive index of the incident medium at the surface
WITH A GRADED BASE ) , . ) ) .

LAYER of the second layer opposite the interface of the second layer with the graded layer, having an optical thickness of
approximately at least one quarter of a selected design wavelength. The an ireflectance properties of the coating of he
present invention can be expanded to a broader range of reflected wavelengths by incorporating, between the graded
layer and the second substantially homogeneous layer, an intermediate layer having a relatively high refractive index
and an optical hickness of about half the design wavelength.

The present invention provides a transparent antenna for an automobile. The antenna includes a glass substrate a first
electroconductive antenna element positioned on a central portion of a major surface of said substrate, a second
electroconductive antenna element positioned on the major surface of the substrate, spaced from the first element, and
at least one electroconductive connector extending between the antenna elements and overlaying and electrically
GLASS ANTENNA FOR interconnected with a portion of both the first and second antenna elements. A por ion of the connector extends beyond
9583 us 08/364869 27-Dec-1994 5670966 23-Sep-1997 he periphery of the glass substrate to be connected to an external connector. The first element and preferably both
VEHICLE WINDOW . ) . ) . ) ) )
elements are a transparent, electroconductive coating. In one particular embodiment of the invention, the first element is
spaced from the peripheral edge of the substrate and the second element is positioned between the first element and
he substrate edge. The antenna may be incorporated into a laminated vehicle windshield so that an additional glass ply
is secured to the first glass substrate such that the first and second coating elements are positioned between the glass
plies.
9584 ELECTRICAL CONNECTOR us 08/364371 27-Dec-1994 5596335 21-Jan-1997
A slot antenna formed in combination with a vehicle window. An electrically conducting, optically transparent film pane
is bonded to the window and terminates so hat its outer peripheral edge is spaced from the innermost edge of the me-
0C-324 TRANSPARENT WINDOW us 07/852400 16-Mar-1992 5355144 11-Oct-1994 framing the window to define a polygonal antenna slot between the edges. An unbalanced transmission line is =
ANTENNA , ) N
connected to the antenna by connecting the grounded conductor to the framing metal near the metal edge and couplin o
he ungrounded conductor to the conductive panel near the juxtaposed, interfacing edge of the conductive panel. o~
~—
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